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VOLUME  IV 
CHAPTER  I 

HEBNIA 

Alexis  v.  Moschcowitz 

INTBODUOTION 

The  mechanism  of  an  operation  for  the  radical  cure  of  hemia  is  simple, 
requiring  merely  a  correct  knowledgo  of  anatomy.  An  operation  for  hemia  is 
readily  leamed,  and,  from  a  technical  point  of  view,  easily  performed.  A 
knowledge  of  technic  is  not,  howcver,  the  only  esseiitial  for  suecess.  Al- 
though  every  surgeon  knows  the  steps  of  an  operation  for  the  radical  cure  of 
hemia,  nevertheless,  the  number  of  recurrences  varies  widely;  some  surgeons 
have  few,  others  have  many,  although  both  carry  out  the  operation  in  prac- 
tically  the  same  way.  Statistics  showing  the  mortality  rate  and  the  number 
of  recurrences  are,  as  a  rule,  unreliable.  A  majority  of  these  statistics  are 
published  either  by  individual  surgeons  or  from  individual  clinics,  in  which 
cases  the  results  obtained  are  infinitely  superior  to  those  obtained  by  a  group 
of  surgeons.  Furthermore,  many  of  these  statistics  refer  only  to  immediate 
results ;  that  is,  recurrences  are  noted  only  if  they  occur  within  the  usual  time 
of  6  months,  although  it  is  well  known  that  a  large  number  of  recurrences  are 
noted  after  this  period.  Another  factor  that  invalidates  statistics  is  the  float- 
ing  character  of  the  population,  e8pecially  in  large  American  centers,  making 
it  difScult  to  trace  the  final  results  of  operations.  Many  surgeons  delude 
themselves  that  they  have  very  few  recurrences  because  they  do  not  see  them; 
but  human  nature  is  such  that  an  unsuccessfully  operated  patient  does  not, 
as  a  rule,  retum  to  the  surgeon  who  originally  operated  upon  him. 

In  order  to  be  of  value,  statistics  should  obviate  aH  these  failures.  In 
addition  they  should  include  not  only  the  figures  of  selected  men,  or  selected 
places,  but  also  those  of  the  occasional  operator,  or  of  surgeons  of  less  ex- 
perience.  One  surgeon  will  report  1  per  cent.  of  recurrences,  while  another 
has  6  or  7  per  cent.  or  more.  Were  the  truth  actually  and  fully  known,  I 
believe  the  percentage  would  be  con8iderably  higher. 
2  0  1 


2  HERNIA 

It  is  generalljr  conceded  that  some  hemise  are  absolutelv  incurable;  but 
recurrences  exi8t  even  among  those  tliat  are,  or  at  least  ought  to  be,  curable. 
When  a  surgeon  is  confronted  with  a  recurrence  in  his  own  practice,  he  is 
apt  to  salve  his  conscience  by  excuse8,  preferring  to  aseribe  the  bad  results  to 
stretching  of  the  tissues,  fatty  iniiltration  of  the  tissiies,  "poor  qualitie8  of  the 
tissues,"  etc.  Upon  critical  examination,  however,  the  rcason  for  recurrences 
will  be  found  to  lie  deeper.  These  rcasons  will  be  more  fnlly  discussed  later; 
suffice  it  to  8ay,  for  the  present,  that,  in  my  opinion,  most  recurrences  are  due 
either  to  the  selection  of  a  poor  type  of  operation  or  to  poor  execntion  of  a  well- 
selected  operation. 

The  conventional  attitude  of  the  vast  majority  of  the  surgical  personnel 
of  our  hospitals  toward  cases  of  hernia  is  not  condncive  to  the  most  intense 
8tudy  of  this  malady.  Hernia  may  be  described  as  an  undramatic  disease,  not 
attended  by  any  formidable  mortality,  and  is,  thercfore,  classed  among  the 
^^inintcresting''  cases.  For  this  reason,  a  hernia  is  not  carefiilly  studied  and 
the  operation  is  hurriedly  and  mechanically  carricd  out.  It  may  appear  trite 
to  8ay  that  the  study  of  hernia  is  deeper  than  is  generally  realized. 


SUBOIOAL  ANATOMV  AND  PATH00ENE8IS 

Hernia  is  mentioned  in  the  oldest  of  medical  books,  and  has  received  its 
due  share  of  attention  ever  since.  It  has  been  a  particularly  favorite  theme 
for  anatomists,  who  have  devoted  much  labor  to  the  dissection  of  the  various 
fascial  and  muscular  planeš  involved.  It  is  true  that  many  of  these  finer 
fitructures  are  not  dissected  out  in  operations  for  hernia;  nevertheless,  their 
anatomy  must  be  known  in  order  to  undcrstand  the  principles  underlying  a 
well-ex€»cuted  operation.  The  oft  quotod  bon  inot  of  a  surgeon  of  the  last 
century,  who  advised  in  strangulated  hernia  "to  cut  through  aH  the  Latin 
names  and  get  down  to  the  gut"  is  good  wit,  but,  to  modem  tastes,  poor 
surgery. 

^fost  anatomical  text  books  devote  sufficient  space  to  the  description  of  the 
parts  in  question;  a  sufficient  knowledge  of  the  dcscriptive  anatomy  of  the 
various  structures  is,  therefore,  presumed.  There  are,  however,  certain  funda- 
mental  principles  to  which  attention  must  be  called;  as  it  is  only  by  a  thorough 
grasp  of  these  that  the  "natural  history"  of  a  hernia,  so  to  speak,  can  be 
properly  understood.  Most  of  these  principles  mav  appear  elementary,  yet 
it  is  singular  that  their  importance  is  not  more  generally  appreciated. 

1.  Peritoneal  Sac. — The  abdominal  parietes  are  lined  by  pcritonoum.  The 
only  exceptions  are  a  few  isolated  areas  to  which  the  suspensorv  ligaments 
of  the  viscera  find  attachment.  This  parietal  peritoneum  is  pushcd  outward 
when  a  viscus  escapes  from  the  abdomcn,  and  therefore  constitutes  the  sac  of 
the  hernia.  There  are,  in  addition,  certain  sacleas  forms  of  hernia  (see  Sliding 
Hernia),  but  these  arise  only  under  very  exceptional  conditions. 
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2*  Properitoneal  Fat — Aiiatomical  t€xt  books  deacribe  the  layer  cxteriial  to 
the  peri  tone«  m  as  **properitoiieal  fat."  Descriptions  of  this  laver  are  very 
meager  aiMl  ^^^ive  the  iiiipression  ttiat  it  exi9ts  ai?  a  well-deve!oped  lavcr  tlirongh- 
out  the  entire  cxtciit  of  tlie  pcritonciim.  Thia  ia  entirclv  erronemis.  It  is 
present  on  the  anterior  aspeet  of  Uie  ahdoiiieii  in  hut  few  placo8,  i.  o.  where 
either  viscora  or  their  siispeiisorv  Hganieuts  find  attachinent;  we  mention,  for 
iBstanoc,  tlie  Idadder  aiid  the  nreu  eiidiraeed  by  the  siispensorj  ligaiTient  of 
tlie  liver.  Ilardlv  aiiv  properitoiieal  fat  exist8  iinder  the  recti  muscles  except 
where  the  snspensorv  ligameiit  of  tlic  H  ver  or  the  bladder  finds  attachment 
Properitoiieal  fat  is  rarelv*  if  cver,  enrouutercd  at  the  point  of  exit  of  an 
oblitpie  iog:iiiiiai  heniia.  This  faet  is  so  eonstant  that  the  preseuce  of  properi- 
toiieal fat  in  an  operatimi  for  ingiiiual  hernia  shoiild  serve  aa  a  warning  of 
an  abnornrantv — for  exHniple,  the  presenee  of  the  hhidder,  Faihire  to  heed 
this  warBiii£j:  has  not  infre<jiientlv  beeii  foUo^ved  bv  iiijiiries  to  the  bladden* 

3.  The  Transversalis  Pascia. — Extoriial  to  the  peritoneiim,  aiid  separated 
froni  it  only  by  a  more  or  less  deveh>ped  ( or  in  some  parts  entirelv  absent )  layer 
of  *'propcritoneal  fat,-*  tbere  is  a  verv  dense  fascia^  known  as  the  **intra- 
ahdominal  fa.seia/*  Thift  fascia  bas  received  dilTerent  namcs,  aecording  to  its 
anatomical  location;  e.  g.  the  diaphraginatic  fascia,  hning  the  diaphragm; 
iliac  faseia,  hjiing  tlie  iliac  fossa?;  pclvic  faseia,  lining  the  pelvia;  transver- 
salis fascia,  lin  ing  the  transversalis  mnsele,  ctc.  It  is  iinfortiinatc  that  these 
varioua  names  bave  become  prevalent,  becaiise  the  diversity  of  nomenclature 
tends  to  obseiire  an  otherwise  simple  matten  It  mnst  never  hc  forgotten 
that  this  faseia  fornis  one  eontinnous  laven  For  the  sake  of  simplicitj  the 
WTiter  shall  adhere,  in  this  article,  to  tbe  name  **transversalis  fascia," 

The  transversalis  fascia  is  verv  dense  and  strong,  bnt  is  stronger  in  some 
regions  than  in  otbers.  The  strength  of  tbe  transversalis  faseia  is  of  tbe 
greatest  iinportanee  to  the  hnnian  eeonomv,  beeanse  at  some  areas  of  the 
abdomen  it  is  to  ali  intents  and  purposes  the  šole  protective  structure,  and  jet 

I  it  acrves  Its  pnrpose  so  excellently  that  hcrnia  at  these  points  is  of  rare  oc- 
en rrt^iic^e. 
In  some  parts  of  the  abdomen,  on  the  other  hand — for  instance,  over  the 
diaplira^LTin — tliis  fascia  is  weak,  verv  probablv  becanse  no  great  demands  are 
«ver  madc  npon  it. 
I  4.  Ali  the  great  vessels  of  the  posterior  abdominal  waU  lie  npon  the  trana- 
'reraalis  faseia,  and  are  eovered  bv  the  peritonenni.  This  faet  is  of  fiindamental 
importanee  to  the  proper  nnderstanding  of  the  pathogenesis  of  every  varietv  of 
hemia;  and,  nnless  it  is  fully  grasped,  ail  snbaequent  explanations  are  unin- 
telligible. 


1 


•The  Cftne«  of  socalled  * ' Fettbracli/'  "fat  liomia/'  *'hernie  grasseuBe*'  and  "herma 
Imdiposa'^  thflt  havo  Weii  rcport^^rj  (\vitli  f>r  without  a  «ac),  ar^  in  my  optnion  horninl  pro- 
ItrusionB  of  thf»  ('iit  whirh  fill«  the  epae«?  of  Rotziua,  and  are  commonlj  ar*!ompanieti  bv  an 
[•estraperitoneal  htmMt^r  hcmia,  ThiB  fat  may  inereaiie  unduljr,  and  zna^  form  quite  an  appre- 
reiriblf*  tiimur  (Pnedmiin,  16)* 
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Figure  1,  A  represents  diagrammatically  the  relation  of  the  vessels  to  the 
transversalis  fascia  and  peritODeum  at  any  point  above  the  bifurcation  of  the 
aorta.    For  the  sake  of  siinpHcity  only  the  arteries  are  represented. 

At  the  point  of  exit  of  the  femoral  vessels  into  the  thigh  the  diagram  is 
modified  as  in  Figure  1,  B. 

Figure  1,  C  is  a  modification  of  Figure  1,  B  and  represents  siniilarly  the 
exit  of  the  spermatic  vessels. 

If  Figures  1,  B  and  1,  C  are  examined,  it  becomes  evident  that,  at  the 
point  where  the  vessels  lose  their  relationship  to  the  peritoneum,  there  is  an 
opening  in  the  transversalis  fascia  in  order  to  permit  the  escape  of  these  ves- 
sels from  the  abdomen.  If  there  were  no  opening,  the  vessels  could  obviou8ly 
never  escape  to  the  thigh  or  testis.  Kow  this  opening  in  the  transversalis 
fascia  is  of  the  greatest  importance  to  every  hernia,  for  through  it  the  hemia 
first  escapes.  In  oblique  inguinal  hemia  it  is  called  the  ^^ntemal  inguinal 
ring";  in  femoral  hemia  it  is  called  the  "intemal  femoral  ring";  such  an 
intemal  ring  exists  in  every  hemia. 

This  intemal  ring  has  been  variously  described  by  different  anatomists.  Its  im- 
portance has  alway8  been  appreciated,  but  the  most  important  thing  to  remember  is 
this:  that  it  is  merely  a  hiatus  or  hole  in  the  transversalis  fascia,  and  only  in  the 
transversalis  fascia.  The  ring  is  surrounded,  covered  by,  and  lies  in  close  proxiniity 
to  other  structures,  but  as  a  hole  it  eiists  only  in  the  transversalis  fascia.  Were  this 
hole  not  present  in  the  transversalis  fascia,  the  hemia  could  not  occur  at  that  par- 
ticular  site. 

This  hole,  or  internal  inguinal  ring  in  the  present  instance,  can  best  be 
demonstrated  from  within  the  abdomen  by  raising  the  parietal  peritoneum 
away  from  the  transversalis  fascia,  thereby  exposing  the  spermatic  vessels  as 
they  enter  the  ring.  It  is  slightly  more  difficult  to  demonstrate  this  structure 
by  dissecting  from  without  inward,  because  it  is  then  nece88ary  to  make  an 
artefact.  The  reason  for  this  is  that  nature  has  put  a  nicer  finish  to  this  hole. 
Careful  dissection  will  show  that  the  transversalis  fascia  is  continued  down- 
ward  for  a  certain  distance  upon  the  vessels,  gradually  becoming  thinner  and 
thinner,  and  finally  blending  with  the  wall  of  the  vessel  itself.  To  be  exact, 
therefore,  the  last  2  diagrams  should  be  modified  as  in  Figures  1,  D  and  1,  E. 

Now  in  certain  areas  these  perivascular  prolongations  of  the  transversalis 
fascia  have  been  carefully  studied,  are  well  marked,  and,  indeed,  have  re- 
ceived  special  names.  We  mention,  for  instance,  the  prolongation  upon  the 
spermatic  vessels,  which  is  called  the  "infundibuliform  fascia" ;  and  the  pro- 
longation upon  the  femoral  vessels,  which  is  called  the  "sheath  of  femoral 
vessels." 

These  various  prolongations  have  no  intrinsic  value  as  far  as  the  cura- 
bilitv  of  a  hemia  is  concerned;  but  thev  are  vastly  important,  not  only  to 
explain  one  of  the  important  coverings  of  a  hernia,  but  also  its  pathogenesis. 

Although  attention  has  not  been  called  to  this  point  before,  I  have  no  doubt 


Fio.  1. — DiAGRAififATic  CROfss-SBCTioNS  OF  THE  Abdombn.  1,  Tninsvorsalis  fascia;  2,  aorta;  3,  per- 
itoneum.  A — At  any  level  abovo  the  bifurcation  of  tho  aorta,  8howiiiic  the  relationa  of  the  aorta 
to  the  peritoneum  and  transversalis  fascia.  B — Showiiiic  the  relations  of  the  aorta,  common,  ex- 
temal  and  internal  iliac  and  femoral  arteries  to  the  peritoneum  and  transversalis  fascia.  Note 
the  hole  (8)  in  tho  transversalis  fascia,  throuffh  which  the  external  iliac  artery  cscapes  to  the  thitch. 
4,  Common  iliac  artery ;  5,  internal  iliac  artery ;  6,  ezternal  iliac  artery;  7,  femoral  artery.  C — Show- 
injc  the  relations  of  the  aorta  and  spermatic  artery  to  the  peritoneum  and  transversalis  fascia.  Note 
the  hole  (5)  in  the  transversalis  fascia,  throUgh  which  the  spermatic  artery  escapes  lo  the  testis. 
4,  Spermatic  artery.  D — Showin«  the  relations  of  the  aorta,  common,  extemal  and  internal  iliac 
and  femoral  arteries  to  the  peritoneum  and  transversalis  fascia.  Note  the  outward  prolongation 
of  the  transversalis  fascia  upon  the  femoral  artery,  forming  the  so-called  "sheath  of  the  femoral 
veasels*'  (4).  5,  Common  iliac  artery;  6,  internal  iliac  artery:  7,  ezternal  iliac  artery;  8,  femoral 
artery.  E— Showing  the  relations  of  the  aorta  and  spermatic  artery  to  the  peritoneum  and  the 
outward  prolongation  of  the  traniversalii  favia  upon  the  spermatic  artery,  forming  the  so-called 
"infundibuliform  fascia"  (4).     5,  Spermatic  artery. 
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that  a  similar  anatomical  arrangement  holds  tnie  for  every  blood-vessel  that 
escapes  froni  tlie  abdoinen  to  the  periphery — for  instance,  the  obturator  and 
Bciatic  arteries,  or  the  umbilical  vein  and  arteries.  Likewi8e  a  similar  pro- 
longation  of  the  transversalis  fascia  accompanies  aH  viscera  that  escape  from 
the  abdomen — for  instance,  the  rectum  and  vagina — this  fact  accounts  for 
the  occurrence  of  hernia  even  in  these  locations.  In  this  connection  atten- 
t  ion  is  called  to  the  fact  that  the  nerves  are  not  accompanied  by  siich  pro- 
longations  of  the  transversalis  fascia.  The  nerves  are  situated  behind  the 
transversalis  fascia;   this  can  be  illustrated  best  in  a  diagrammatic  cross- 


A  B 

Fio.  2. — Diagrammatic  Cross-sections  of  thb  Obturator  Canal  and  Contents. 

A — Correct  section.  Note  that  the  obturator  nerve  is  outside  of  the  transversalis  fascia.  1,  Trans- 
versalis fascia;  2,  peritoneum;  3,  obturator  artery;  4,  obturator  nerve;  5,  obturator  vein.  B — In- 
correct  section.  Note  that  the  obturator  nerve  is  presented  to  be  inside  of  the  transversalis  fas- 
cia. 1,  Transversalis  fascia;  2,  peritoneum;  3,  obturator  artery;  4,  obturator  nerve;  5,  obturator 
vein. 

section  of  the  obturator  canal,  in  which  the  relationship  of  the  parts  exi8t8 
as  illustrated  in  Figure  2,  A  and  not  as  might  be  assumed  in  Figure  2,  B.  This 
is  a  point  of  minor  importance,  but  should  be  known. 

It  is  an  established  truth  that  the  transversalis  fascia,  as  a  rule,  is  strong  enough 
to  retain  the  viscera  within  the  abdomen.  However,  it  is  not  strong  enough  to  do  so 
within  certain  definite  anatomical  areas,  and  it  is  at  these  areas,  and  at  these  areas 
only,  that  hemiaj  occur.  A  little  reflection  will  show  that  hemiae  occur  only  where 
blood-vessels  or  viscera  normally  make  their  exit.  In  other  words,  it  is  apparent  that 
these  weak  anatomical  points  are  the  attenuated  perivascular  or  i)erivi8ceral  projec- 
tions  of  tho  transversalis  fascia.  Every  hernia  can,  therefore,  be  diagrammatically 
represented  as  in  Figures  3  and  4. 


A  general  impression  prevails  that  the  muscles  of  the  abdominal  wall  are 
important  factors  in  the  prevention  of  hernia.  This  view,  in  my  opinion,  is 
without  anv  foundation  whatever.  It  is  agreed  that  the  abdominal  muscles 
unquestionably  prevent  undue  getieral  bulging  of  the  abdomen ;  but  that  they 
prevent  the  escape  of  the  abdominal  contents  in  the  form  of  a  hernia  I  would 
absolutely  deny.  It  is  the  fascia,  and  not  the  muscles,  that  prevents  hernia. 
The  arguments  to  support  this  contention  are  the  following: 

(a)  Hesselbach's  triangle  is  the  space  bounded  below  by  Poupart's  liga- 
ment,  externally  by  the  deep  epigastric  vessels,  and  intemally  by  the  conjoined 
tendon  and  edge  of  the  rectus  muscle.     Its  floor  is  the  transversalis  fascia, 
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Fio.  3. — Diagram  Illustratino  an  Incipient 
Inouinal  Hernia.  1,  Transversalis  fascia; 
2,  aorta;  3,  peritoneum ;  4,  sao  of  an  inguinal 
hernia;  5,  infundibuliform  fascia;  6,  spermatio 
artery. 


behind  which  are  properitoneal  fat  and  peritoneum.  In  other  word8,  this  tri- 
angle is  devoid  of  ali  muscle  protection;  nevertheless,  hernia  through  this 
triangle  is  quite  rare.  On  the  other 
hand,  the  space  situated  to  the  outer 
side  of  the  deep  epigastric  artery,  which 
is  covered  by  both  the  intemal  oblique 
and  transversalis  muscies,  and  aponeu- 
rosis  of  the  external  oblique,  is  the 
point  of  exit  of  the  exceedingly  common 
oblique  inguinal  hernia. 

(b)  In  anterior  poliomjelitis  oc- 
ca8ionally  groups  of  muscles  become 
paralyzed,  degenerate,  and  entirely  lose 
their  function.  Nothing  prevents  the 
viscera  from  escaping  except  the  trans- 
versalis fascia  and  peritoneum.  Never- 
theless, a  true  hernia  never  occurs; 
merely  a  slight  bulging.  Baracz  (3) 
calls  these  cases  "pseudo-hemise." 

(c)  In  order  to  eflFectually  dis- 
prove  the  long-accepted  hypothesis  of 

the  great  importance  of  the  muscles  in  preventing  or  curing  a  hernia,  I  have  per- 
formed,  in  a  series  of  perhaps  25  consecutive  cases,  the  following  operation  for 

the  radical  cure  of  inguinal  hernia. 
AH  the  steps  were  exactly  those  of  the 
Bassini  or  Ferguson  operation,  ex- 
cepting  that  no  suture  of  the  muscles 
wa8  done.  Instead,  the  upper  edge  of 
the  aponeurosis  of  the  extemal 
oblique  was  sutured  to  Poupart's  liga- 
ment ;  the  lower  edge  of  the  aponeu- 
rosis was  sutured  on  top  of  this.  With 
the  exception  of  1  čase,  which  wa8 
that  of  a  sliding  hernia,  a  type  notori- 
ously  hard  to  cure,  every  one  of  these 
cases  was  radically  cured. 

(d)     A  striking  example  of  the 

capacity  of  a  fascial  stricture  to  rc- 

tain  organs  within  a  cavity  is  seen 

after    certain    operations    upon    the 

brain.      No    matter    how   large    the 

trephine  oi)ening,  tho  brain  will  not  prolapse.     The  moment,  however,  that  we 

incise  tho  dura,  a  hernia  of  the  brain  ensues.     Indeed,  ali  our  decompression 

operations  depend  upon  this  principle. 


Fio.  4. — Diauram  Illustratino  an  Incipient 
Femoral  Hernia.  1,  Transversalis  fascia;  2, 
aorta;  3,  peritoneum;  4,  sac  of  a  femoral  hernia; 
5,  sheath  of  femoral  vessels;  6,  common  iliac 
artery;  7,  intcrnal  iliac  artery;  8,  external  iliac 
artery;  9,  femoral  artery. 
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Tbese  are  the  principles  underljing  the  pathogenesis  of  hemia  in  generaL 
It  is  needless  to  add  that  the  more  intimate  anatoiny  varies  with  every  form 
of  hernia;  this  will  be  discussed  later. 

Theories  of  Hemia  Canaation. — Asaimiing  this  theory  to  be  correct,  and 
assuming,  also,  that  the  anatomy  of  the  human  individual  varies  but  slightlj, 
the  question  arises,  why  do  some  people  acquire  a  hemia,  and  others  not  ?  To 
answer  this,  we  enter  a  contentious  field.  The  reasons  are  manifold,  and 
as  yet  are  not  fully  clear. 

The  congenital  or  sacctUar  theory  bas  many  adberents,  and  is  alluring. 
At  the  same  tirne  it  is  faulty,  because  it  does  not  explain  aH  forms  of  hemia. 
Accordiug  to  this  theory  ali  inguinal  hemise  are  due  to  faulty  closure  of  the 
"processus  vaginalis  peritonei,"  i.  e.  that  process  of  the  peritoneum  which 
accompanies  or  precedes  the  testis  in  its  descent  to  the  scrotum.  No  one  denies 
the  incidence  of  a  hernia  when  the  vaginal  process  bas  never  become  obliterated ; 
this  variety,  however,  forms  only  a  small  percentage  of  ali  hemise.  To  explain 
the  common  types  of  inguinal  hemia,  Russel,  Murray,  and  their  followers 
assume  an  imperfect  closure  of  the  processus  vaginalis.  The 'process  bas 
become  compIetely  obliterated  in  the  lower  part,  but  the  upper  part  persists 
and  forms  the  starting  point  of  a  hemia.  Definite  proof  of  this  contention 
is  lacking.  Indeed,  I  am  able  to  submit  an  observation  that  negatives  this 
contention.  If  the  sac  of  an  acquired  inguinal  hernia  were  of  congenital  origin, 
we  should  expect  it  to  be  connected  at  its  distal  extremity  with  the  fibrous 
cord-like  structure  that  persists  after  obliteration  of  the  distal  part  of  the 
processus  vaginalis.  As  a  matter  of  fact,  this  adbesion  is  found  only  in  that 
very  rare  anomaly  known  as  "infantile  hernia."  The  oft-quoted  autopsy  re- 
ports  in  which,  particularly  in  young  infants,  smaller  or  larger  peritoneal 
dimples  are  found,  are  by  no  means  convincing.  Who  will  presume  to  8ay 
that  those  dimples  are  congenital  remains  of  the  processus  vaginalis  or  ac- 
quired  hemial  sacs? 

Another  objection  to  the  saccular  theory  is  that  it  does  not  explain  aH 
varieties  of  hernia.  In  femoral,  obturator,  or  sciatic  hernia  no  structure 
analogous  to  an  obliterated  processus  vaginalis  is  genetically  possible. 

Murray  (53,  54)  submits  many  arguments  to  support  the  congenital  sac- 
cular theory  for  femoral  hernia  also,  and  for  the  other  varieties  of  hemia 
as  well.  None  of  tbese  arguments  are,  in  my  opinion,  absolutely  convincing. 
No  one  can  deny  the  possibility,  or  even  the  probability,  of  congenital  saccules 
in  the  inguinal  (Hansen,  23)  and  umbilical  regions;  but  to  make  the  broad 
statement  that  ali  hemiee  are  caused  by  congenital  sacs  is,  in  the  light  of  our 
present  knowledge,  unwarranted. 

It  is  simpler  to  negative  a  theory  than  to  propound  a  better  one.  I  have  already 
pointed  out  the  eiistence  of  certain  weak  areas  in  the  transversalis  fascia.  When 
perfect  balance  eiists  between  the  force  of  intra-abdominal  pressure  and  the  resistance 
of  these  weak  areas  in  the  abdominal  wall,  no  hernia  occurs.  When,  however,  the 
intra-abdominal  pressure  is  increased,  or  the  transversalis  fascia  is  weakened,  either  by 
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disease  or  some  other  factor,  this  balaiice  is  disturbed  and  a  peritoneal  dimple  is 
puslied  out.  Soon  a  portion  of  the  omentum  finds  lodgment  within  this  dimple;  the 
sac  becomes  larger,  more  abdominal  contents  enter  the  sac,  and  a  fully  developed 
hemia  results.  This  theory  is  simple,  explains  ali  hemi©,  and  accords  with  clinical 
data. 

In  its  incipiency,  therefore,  the  hemia  consists  only  of  2  lajrers,  the  perito- 
neum  and  the  perivascular  prolongation  of  the  transversalis  fascia.  In  its 
8ub8equent  development  the  hernia  becomes  covered  by  aH  the  structures  which 
it  pushes  ahead.  Knowing,  therefore,  through  what  structures  the  hernia  must 
pass,  it  is  easy  to  reconstruct  the  coverings  of  a  particular  hemia. 

Take,  for  example,  an  oblique  inguinal  hernia.  The  earliest  hernial  cover- 
ing  is  the  peritoneum ;  this,  therefore,  is  the  first  laver ;  next  comes  the  peri- 
vascular prolongation  of  the  transversalis  fascia,  which,  therefore,  is  the 
second  Iayer.  In  its  downward  progress  the  hemia  meets  the  transversalis  and 
intemal  obliquo  muscles,  or  rather  specialized  portions  of  these  structures 
known  as  the  "cremaster  muscle,"  and  the  thin  fascial  layer  which  holds  the 
fibers  of  this  muscle  together,  known  as  the  "cremasteric  fascia."  These 
structures,  therefore,  must  form  the  third  layer. 

In  small  sized  hernia?,  that  is,  those  which  have  not  yet  escaped  from 
the  extemal  inguinal  ring,  these  3  layers  are  the  only  coverings  of  the  hemia. 
The  moment  the  hemia  has  escaped  from  the  extemal  inguinal  ring,  it  derives 
a  covering  from  those  fibers  of  the  aponeurosis  of  the  external  oblique  that 
bind  together  the  columns  of  the  external  inguinal  ring,  namely  the  "inter- 
columnar  fascia."     This,  therefore,   is  the  fourth  Iayer. 

Thereafter  the  hernia  proceeds  into  the  scrotum,  and  derives  coverings 
only  from  the  skin  and  its  appendages,  namely  the  superficial  fascia  fifth, 
subcutaneous  fat  sixth,  and  skin,  seventh  layers. 

Similar  deductions  as  to  the  coverings  can  be  made  for  hemi®  of  ali 
varieties. 

Conolnsions. — Assuming  the  theory  to  be  correct,  that  the  transversalis  fascia  is 
the  šole  important  structure  needed  to  retain  the  viscera  within  the  abdomen,  it  be- 
comes manifest  that,  in  order  to  cure  a  hemia,  the  only  procedure  necessarj  is  to  close 
the  hole  in  this  fascia.  Unfortunately  this  is  impossible  in  a  majority  of  hemice, 
because  of  the  importance  of  the  blood  vessels  whieh  pass  through  this  hole.  The 
conclusion  follow8,  that  a  radieal  cure  of  the  most  frequent  forms  of  hemia,  namely 
oblique  inguinal  and  femoral,  is  entirely  impossible  in  the  strictest  anatomical  sense, 
because,  no  matter  what  we  do,  the  hole  in  the  transversalis  fascia,  through  which  the 
spermatic  or  femoral  vessels  pass,  stili  remains.  We  may  dislocate  the  hole,  we  may 
make  a  new  exit  for  these  vessels,  but  the  hole  is  stili  there.  In  practice,  however, 
we  find  that  the  surgeon  geta  around  the  difficulty,  although  he  must  ignore  the  weak 
spot  in  the  transversalis  fascia,  by  fortifying  this  hole,  building  a  buttress  of  fascial 
or  muscular  structures  in  front  of  the  opening.  5ow  far  he  succeed^  wiU  be  discussed 
later, 
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BIETHODS   OF   TREATMENT   OF   HERNIA 

The  discussion  of  the  trcatment  of  hemia  may  be  divided  into  3  sub- 
divisions: 

I.     Prophylactic. 
II.     Palliative. 
III.     Eadical. 

I.    PBOPHVLAOnO   TBEATMENT 

It  has  already  been  pointed  out  that  the  pathogenesis  of  hemia  depends 
upon  two  factors:  (1)  weaknes8  of  certain  portions  of  the  abdominal  wall; 
\2)  increased  intra-abdorainal  pressure. 

If  there  is  a  weakiiess  of  the  abdominal  wall,  little  or  nothing  can  be  done 
to  strengthcn  it  by  prophylactio  measures.  Miich,  however,  can  be  done  to 
obviate  suddcn  or  contimied  increase  in  the  intra-abdominal  pressure.  The 
trcatment  of  the  various  conditions  that  may  give  rise  to  increased  intra- 
abdominal  pressure  is  out  of  plače  here;  we  shall  merely  mention  the  names 
of  some  of  the  most  important  maladies:  phimosis,  stone  in  the  bladder, 
\vhooping-cough,  diseases  of  the  respiratory  tract,  habitual  constipation,  and 
long-continued  diarrheas. 

n.    PALLIATIVE    TBEATMENT 

By  palliative  trcatment  wc  refer  to  the  placing  of  artificial  external  bar- 
riers  in  front  of  the  opening  through  which  the  hernial  contents  escape.  Tbese 
barriers  act  upon  the  principle  that  a  pad,  varying  in  shape  and  size,  is  firmly 
hcld  airainst  the  opening  by  means  of  springs  or  elastic  bands.  Such  artificial 
bands  wiili  their  pads  are  called  ^^trusses." 

It  is  ncce8sary  that  every  surgeon  be  well  acquainted  with  the  application 
of  trusses,  beeause  oven  the  most  radical  surgeon  must  occasionally  recommend 
their  use. 

It  caiinot  be  denied  that  the  wearing  of  a  truss  will  in  rare  instances  be 
follo\vcd  by  a  radical  curc;  but  this  is  of  such  exceptional  rarity  as  not  to 
merit  serious  consideration.  It  is  sclf-cvident  that  no  radical  cure  of  a  hernia 
18  possible  unless  the  sac  is  cither  extirpated  or  obliterated.  It  can  be  con- 
eoived  that  the  pressure  of  the  truss  may  cause  so  much  trauma  to  the  endothelial 
lining  of  the  peritoneal  sac  as  to  cause  agglutination  of  the  walls,  but  such  a 
possibility  manifestly  must  be  verv  rare. 

So-callcd  cures  or  apparent  cures  are  accoimted  for  in  one  of  two  ways. 
Let  ua  assume,  for  instance,  a  čase  of  congenital  inguinal  hemia  in  a  young 
child.  A  truss  is  applied  for  a  number  of  vears,  and  is  then  discarded.  Such 
a  patient  mav  be  cured  beeause  the  normal  obliteration  of  the  processus  va- 
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ginalis  has  been  completed;  or  tlie  piire  inav  bo  oni  v  un  itppureiit  one,     After 
a  niiuiber  of  veims  tlio  lieriiia  again  inuke^  its  yppciiniiit't%  aud  if  flia:h  a  puticnt 

Pia  opemted  upon  a  coDgenitai  brc  is  theu  foiiiuL 
It  is  not  \vithin  the  soopc  af  this  artielc*  to  describe  the  various  kinds  of 
Itrusses,  tlieir  metbod  of  raanufaetiire,  the  advantuges  of  one  over  the  otber, 
etc.  It  is  sufficient  for  onr  purpose  to  poiut  out  the  fimdamental  principles 
nvhich  miderlie  the  application  of  trusses. 
A  sine  qud  non  for  the  application  of  o  t  m  s  8  is  the  eorn  plete  Toducibilitj'  of  ali  the 
hernial  fx»ntent9.  If  u  rethiction  of  the  hernial  <*ontpnts  is  impossihle,  the  application 
of  a  trnss  is  abstolutely  contra-indieated;  not  only  l>e€aiiBe  it  i«  usflc^s,  but  also  he- 
cause  it  may  actualb'  do  eonsiderable  harm.  A  truss  in  auch  iiistanees  may  cause  con* 
ftiderable  pain^  and  iTiay  ^ive  rine  to  saccular  adhesions.  Dei^pite  this  eontra-indication, 
we  have  stvii  thia  rule  frequently  Tiolated. 


I 


It  13  not  sufficient  to  send  a  patient  aiflieted  with  a  heriiia  to  an  instru- 
ment- or  tniss-maker,  or,  what  in  \vorye  Htill,  to  the  etjrner  drn^ji^ist  with  di- 
reetiona  to  huv  a  triisa.  FiiU  directiona  as  to  the  variety  of  the  bernia,  for 
instance  wbether  direet  or  indireet,  \vbether  femoral  or  in^aiinah  niust  be 
given.  I  h  a  ve  often  seen  femoral  triisses  worn  over  an  iiiguiiial  bernia,  and 
ice  versa. 


It  iB  the  Burgeon^a  dyty  to  eee  tbat  the  pa  d  is  applied  directly  over  the  bole  in  the 
transversalis  faseia.     For  example,  in  obUque  ingiiinal  bernia,  it  is  fony  to  apply  the 
^nad  over  the  extern!d  itigtiinal  ring;  the  open  i  n^  is  at  the  interna!  ingiiinal  ring,  and 
^Kt  iB  thcre  that  nuixinunii  pra^sure  i^hould  be  applied. 

H       Fnrthennore,  tbe   snrgeon   sbonld  make  certain  not  onlv  tbat   tbe  tniaa 
^Tetains  the  bernia  wben  the  patient  is  standing  tjiiietlv,  hnt  ako  tbat  it  does 
not  sliift  on  aitting  or  lying  dowu,  in  rapid  walking  or  in  vvalking  np  or  dowii 
staira. 

Not  onlv  the  pad,  hnt  also  the  Bpring  of  the  tniss,  shoiild  he  earefullj 

examined  in  order  tliat  nndne  and  nnneces.sarv  pressnre  niav  not  be  exerted. 

^P       Tbe  cjuestion  \vbethor  a  trusa  shoiild  be  worn  a  t  n  igli  t  is  not  so  readilv 

aiiswered.     I  helieve  it  preferahle  tbat  the  tniss  be  \vorn  at  nI  I  tiine8;  in  vonng 

cbildren,  in  \vhuin  a  radieal  cnre  is  atteiiipted  bv  this  niethod,  fhia   is  abso- 

ately  eaaentiah     In  adnlta  witli  sniall  berniie  wbieh  do  not  reiidilv  prolapse, 

'tbe  \vearing  of  a  tniss  at  night,  if  it  becomes  too  irkaoine,   is  not  of  sueh 

Iiinportanee. 
Wben  the  tnias  is  first  applied,  tlio  skin  of  the  ingninal  region  readilv 
beeonies  chafed:  dailv  wafihing9  with  aleohol,  dusting  witl»  taletini  powder»  and 
Httention  to  eleanlinem  \vi!l  obviate  this*  It  is  preferahle  tliat  the  trnas  be 
Worn  against  the  iiaked  skin,  but  tbe  interposition  of  a  laver  of  old  linen  may 
Le  allowed. 

To  tlie  experieneed  surgeon  tbere  are  no  atriet  indieatioiis  for  tbe  nse  of 
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trusses,  excepting  cases  in  which  an  operative  cure  is  distinctlj  contra-in- 
dicated  (see  page  13). 

It  is  important  that  thc  surgcon  explain  to  the  patient  who  desircs  to  wear  a  truss, 
that  this  trcatmciit  is  merely  8ymptomatic,  and  excepting  in  isolated  instances,  so  rare, 
indeed,  as  to  be  hardly  worth  conflidering,  i«  in  no  sens«  of  the  word  ciirative. 

For  the  sako  of  completencss  we  add  that  in  eascs  of  cxtreinely  large 
hcrniflR  the  wearing  of  bags,  fashioned  iipon  the  style  of  gigantic  suspen- 
sories,  may  be  ueces8ary  in  order  to  support  the  hernia. 

m.    SADIOAI.   TBEATBffENT 

The  radical  treatment  of  hernia  again  niay  l)o  snbdivided  into  the  follow- 
ing  methods. 

1.  Eadical  Curk  by  Truss 

The  rare  instances  in  which  a  tniss  niay  be  curative  have  already  been 
mentioned. 

2.  Injection  of  Irritants 

Methods  in  which  the  aim  is  to  indnce  an  obliteration  of  the  hemial  orifice 
and  sac  by  producing  an  adliesive  inflammation.  Prior  to  the  introduction  of 
antisepsis  into  surgery,  phy8ieian8  prodnced  such  adhesive  inflammations  by 
the  injection  of  irritating  substanccs,  such  as  iodin,  alcohol,  zine  chlorid,  etc., 
by  means  of  a  hypodermic  syringe.  An  infusion  of  oak  bark  was  in  vogue  for 
a  long  tirne.  It  was  the  aim  of  the  operator  to  inject  these  substances  around 
the  neck  of  the  sac;  but  how  freqnently  they  really  siieceeded  in  so  doing^ 
without  penetrating  the  serosa,  is  a  debatable  matter.  Indeed,  it  is  very 
probable  that  the  few  isolated  cases  of  ciire  were  due  to  the  fact  that  these 
irritating  substances  penetrated  the  serosa,  and  caused  complete  obliteration 
of  the  sac.  A  radical  cure  but  very  rarelv  followed.  In  addition,  the  danger 
of  peritonitis  was  considerable,  due  either  to  irritation  or  to  soptic  material 
introduced  through  the  syringe  or  resulting  from  puncture  of  the  intestine. 
Cases  of  gangrene  have  also  been  reported.  This  method  has  properly  been 
abandoned. 

3.  Injection  of  Paraffin 

In  the  '90's  of  the  last  century  the  method  of  injecting  paraffin  enjoyed 
considerable  popularity.  Paraffin  is  a  pcrfectly  blaiid,  non-irritating  sub- 
stance, sterilizable  by  heat,  and  \vhen  once  injected  subcutaneouslv,  causes  no 
great  harm,  as  a  rule.  The  object  of  this  method  was  to  produee  the  forma- 
tion  of  a  species  of  subcutaneous  pad  o  ver  the  hemial  orifice.  It  was  the 
aim  of  the  operator  to  inject  the  paraffin  in  and  about  the  neck  of  the  sac, 
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thereby  causing  a  constriction  which  wa8  supposed  to  prevent  the  descent  of 
hernial  contents.  The  advantage  of  this  method  over  the  operative  wa8  that 
it  could  be  carried  out  in  ambulatory  patients.  Its  disadvantages  were,  how- 
ever,  so  numerous  as  to  outweigh  this  slight  advantage.  The  possible  dangers 
are  these:  (1)  injury  of  the  gut;  (2)  the  occasional  formation  of  tumors,  so- 
called  paraffinomata,  which  are  unsightly  and  may  cause  pain;  (3)  the  cure 
is  not  radical.  Even  assiiming  that  the  injeetion  was  perfectly  made,  the 
sac  stili  rcmained  and  eommunieatcd  freely  with  the  peritoneal  cavity,  so  that 
the  patient  was  stili  the  possessor  of  at  least  a  potential  hemia. 

4.     Opebative  Treatment 

Indications  and  Contra-indications. — In  modem  surgery  the  dangers  of  an 
operation  upon  a  simple  and  uncomplicated  hemia  are  negligible;  moreovcr, 
the  prospect  of  a  radical  cure  is  so  good  that  the  patient's  own  desire  to  be 
operated  is  already  a  suffieicnt  indication. 

A  discussion  of  the  contra-indications  is  more  pertinent;  and  as  we  shall 
see,  these  are  few. 

1.  Ali  sy8temic  and  infcctious  diseases,  such  as  florid  syphilis,  acute  pul- 
monary  tuberculosis,  etc. 

2.  Ali  acute  infcctious  diseases  are  a  temporary  contra-indication  for  a 
radical  operation. 

3.  Very  early  infancy  is  lookcd  upon  as  a  contra-indication  to  the  radical 
operation.  Formerly,  it  was  the  rule  never  to  operate  upon  children  under 
3  years  old.  Gradually  we  are  accustoming  ourselves  to  operate  at  an  earlier 
agc,  and  at  present  it  is  not  uncommon  to  attcmpt  a  radical  cure  of  a  hemia 
at  the  age  of  a  year  and  a  half  and  oven  earlier.  The  only  danger,  especially 
in  the  commonest  form,  oblique  inguinal  hernia,  is  the  danger  of  infection 
from  urine  or  fcces.  But,  as  a  rule,  urine  is  sterile  in  young  infants,  and  I 
have  never  seen  infection  of  a  hemial  wound,  even  when  the  urine  saturated 
the  dressing.  Infection  from  the  feces  can  be  guarded  against  by  appropriate 
posture,  bandage,  čare,  and  watchfulness. 

An  important  consideration  is  the  social  status  and  surroundings  of  the  little  pa- 
tients. The  wealthier  classes  have  the  tirne  and  can  afford  the  necessarjr  attention  to 
grive  the  truss  treatment  a  full  trial.  Among  the  poorer  classes  no  good  comes  from 
truss  treatment,  and  the  indications  for  such  treatment  are  becoming  more  and  more 
restricted. 

4.  Very  advanced  age  must  be  looked  upon  as  a  contra-indication  for  a 
radical  cure.  The  term  "very  advanced  age"  is  also  an  elastic  one;  it  must 
not  be  forgotten  that  some  individuals  are  old  at  40,  whilc  others  are  stili  young 
at  70.  Old  age  in  itself  is  in  reality  no  contra-indication,  but  it  should  bo 
rcmembered,  in  spite  of  weighty  opinions  to  the  contrary,  that  in  the  aged  the 
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rcparative  functions  are  certaiiily  below  par.    The  great  danger  is  the  tendenc^ 
of  the  aged  to  suflFer  from  postoperative  respiratory  coniplications. 

5.  Particular  attention  is  to  be  paid  to  ali  diseases  of  tho  respiratorj 
tract.  Cascs  of  chronic  emphj-sema  and  chronic  bronchitis,  ete.,  should  bc 
ex(;liided  from  operation.  The  same  is  trne  for  uncompcnsated  valvular 
lesioiis;  if  the  componsation  is  good,  a  radical  cure  may  be  imdertaken,  should 
the  hernia  bc  irksome  to  the  patient. 

6.  Diabetes  ia  a  eontra-indication  only  in  so  far  as  it  makes  extraordi- 
narv  demands  iipon  the  maintenance  of  the  strictest  asepsis.  While  at  the 
preselit  tirne  perfect  aseptic  healing  is  practically  the  nile  in  ali  hemia  opera- 
tioiis,  it  must  not  be  forgotten  that  sHght  infections  occasionally  happen.  To 
individiials  in  good  health,  sueh  slight  infections  are  of  no  practical  conse- 
quencc;  but  in  the  blood  of  diabetics  the  abiiormally  high  glucose  content 
offcrs  snch  a  splendid  cultiire  medium  to  bacteria  which  have  gained  en- 
trance,  as  to  caiise  very  grave,  and  sometimes  even  fatal  con8equence8. 

7.  Chronic  nephritis  is  a  eontra-indication  because  the  afflicted  indi- 
vidiials are  not  good  siirgical  risks  for  a  general  anesthesia.  If  the  nephritis 
is  not  very  bad,  and  the  hemia  is  very  irksome,  an  operation  under  loeal  an- 
esthesia may  be  considered. 

8.  AH  complicating  diseases  of  sufficient  gravity  are  contra-indications. 

9.  I  liave  oftcn  been  confronted  with  the  qiiestion  of  opera ting  upon  a  hemia  in 
the  preaence  of  an  aeute  gonorrhea,  and  have  invariably  refused  to  do  so.  The  rea- 
sons  are,  that,  in  a  large  niajority  of  heraia  opcrations,  there  frequently  arises  post- 
operative retontion  of  urine,  requiring  eatheterization ;  it  is  preferable  not  to  introduee 
iiistruments  through  an  acutely  infected  urethra. 

10.  For  the  reason  that  eatheterization  may  be  extremely  difficult,  or  even  impoa- 
sible,  a  tight  urcthral  stricture  is  a  eontra-indication.  It  is  preferable  to  first  cure  the 
strieture ;  af ter  this  has  been  aecomplished,  the  hemia  operation  may  be  performed. 

11.  It  is  verv  important  that  the  integiiment  covering  the  operative 
field  be  in  a  healthy  condition.  AH  inflammatory  diseases  of  the  skin  in 
the  region  to  be  operated  iipon,  e.  g.  acute  eezemata,  psoriasis,  acne  pustules, 
etc,  are,  therefore,  teraporary  contra-indications  to  operation.  It  will  be 
shown  later  how  important  the  factor  of  perfect  asepsis  is  in  promising  a 
radical  cure. 

12.  Contra-indications  referable  to  the  hernia  itself  arise  only  in  con- 
nection  with  extreme  size.  Neglected  hernia?  may  occasionally  attain  sueh 
enormous  proportions  that  practically  the  entire  intestinal  tract  is  in  the 
hcrnial  sac.  It  has  been  aptlv  said  of  these  hemiae  that  the  hernial  contents 
have  lost  their  right  of  domicile  in  the  abdomen.  Even  when  reduction  is 
possible,  which  is  rare,  the  sudden  refilling  of  the  peritoneal  cavity  is  apt  to 
cause  embarrassment  to  the  respiration  and  heart  action.  ^Nfiich  mav  be  done, 
even  in  these  cases,  bv  preliminarv  reduction  cures,  in  order  to  decrease  the 
size  of  the  omentum,  and  by  gradual  replacement  of  the  hernial  qontQnta.    In 
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rrendc?leiil>iirg\s  posture  the  graduallv  reduced  viscera  stretch  the  abdoiiiinal 
vvalls,  80  that  thev  ciHi  agjuD  aecoimiiodate  tlie  inteistirie. 

Tbii3  far  on  Iv  the  more  iinportant  contra^indications  to  an  operatioii  for 
licrnia  bave  beeu  meiitioncd ;  tlierc  are  iimlotibtedlv  maiiv  more.  In  tbis  con- 
iiection  the  importanee  of  a  thoroiigb  pbvjsieal  (?xaminatioii  of  every  patient 
jtrior  to  the  operation  miist  bc  emphasized.  It  is  siirprising  ho\v  freipieiitlj 
the  earefiil  siirgeon  tiiids  a  contra-indieatioii  to  operation. 

Important  ai^  tbe  tnjiitra-iiidications  to  an  operatioii  for  a  radieal  eurc  are, 
tbere  is  stili  trne  mure  impurtaiit  iodieatioii  that  imist  hi?  meatiooed.  \Ve  refer 
cases  of  atrangiilated  heroia  in  vvhich  taxis  \m^  heeo  iinsuceessfui ;  then 
tbe  iodieatioii  (ur  iiumediate  a  od  iirgeot  openition  is  ahsoliite.  To  tbe  pres- 
ence  of  a  strangiibited  herina,  tbere  are  no  eontra-indieations  \vhatever  to 
operatioiL 

Preparation  of  the  Patient, — In  fonner  vears  tlie  preparatiun  of  tbe  pa- 
tient ior  operation  %vas  cunsiderablv  overdone.  81ow1y,  the  runtine  treatment 
haa  beeome  material ly  simpliiied.  iloat  of  tbe  disiiifec^tion  is  uow  done  in 
the  operating  room  itself,  so  that  verv  little  preliminarv  treatment  is  retpiired, 
A  t  most  a  mild  laxative,  preferablv  eastor  oil,  is  adniinistered  on  tbe  evening 
pre<:eding  tbe  uperation  and  a  Iow  snapsiids  enenia  is  given  on  tbe  niHniing 
of  tbe  operation.  The  abdomen  is  aha  ved  for  a  lii)eral  dintanee  aroimd  the 
ito  of  tbe  operation. 

Choice  of  Anestbetic. — It  is  entirelj  ont  of  tbe  H(H*pe  o(  this  artiele  to 
discuss  the  merita  of  auy  particnlar  anestbetic.  The  elnjiee  of  thia  miist  be 
left  to  tbe  snrgeon. 

Of  far  greater  importance  is  the  ipiestion  of  cboiee  between  general  and  bn-al 
iiesthesia.  Considerable  diseussion  bas  reeentlv  eentered  annmd  tbis  pt»iiit. 
Snrne  of  the  advcjeates  of  l(H'al  anestbeties  liave  stated  tlieir  eunvictions  witli 
enthnsiaBin  ;  hnt  it  does  not  appear  ibat  loeal  anestbesia  bas  gained  inneli  bead- 
ay,  and  for  the  present,  at  aH  events,  tbe  adviK*ates  tjf  a  genrra!  anesthctic  are 
decidedlv  in  the  majoritv.  No  one  ean  denv  that  it  is  possible  to  anesthetize  tbe 
greater  part  of  tbe  operative  field  of  a  bernia  anffieientlv  to  render  the  nppration 

Ieomparativelv  painless.  It  appears  to  me,  however,  that  tbere  is  a  great  dea! 
iinore  to  bc  coosidered  in  a  radieal  operation  for  hernia  tban  tbe  mere  painless- 
bess  of  tbe  operative  field.  Tbe  vari«nis  stcps  to  he  gone  througb  most  be  done 
$i>  exactly  that  a  failnre  to  carry  ont  correetlj  the  smalb\st  detail  may  com- 
|>letely  mar  tbe  reault  My  view8  are  perhaps  strong  npon  the  snbjeet,  but  I 
have  no  Iieaitanev  in  stating  that  no  one,  not  even  the  most  perfeet  expert  in  tbe 
ose  of  l(H!al  anestliesia,  ean  nndertake  tbe  varions  steps  of  tlie  fiperation  as  eare- 
I  fiilly  as  he  wonld^  were  the  patient  nnder  a  general  anestbetie.  In  tbe  prea- 
^HBiiee  cif  some  pain,  aH  of  ns  are  apt  to  shir,  perhaps  jnst  a  trifie;  and  tbe 
^^inallest  deviation  may  decide  the  qncstion  betwt*en  snceess  and  failnre. 
^^  Fnrtljermore,  tbere  are  eertain  parts  of  tlie  operative  iield — for  instance  the 
^■pubic  attachnieut  of  Ponpart^s  ligament,  or  the  neek  af  tbe  sae — which  are 
^^particularlj  diffieult  to  anesthetize  lo<'ally;  and   vet  tbe  former  mnst  be  ex- 
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actly  sutured,  while  the  latter  miist  bc  complctely  isolated  and  ligatcd  higli 
up,  in  order  to  insure  a  radical  cure. 

Another  point  that  niust  be  considered,  even  though  it  is  apparently  a 
trivial  one,  is  that  the  suceess  of  a  local  anesthctic  depends  greatlj  upon  the 
nationality,  and,  in  conseguence,  the  temperament  of  an  individual.  The 
Latin  raees  and  the  Jews  are  not  subjccts  that  tolerate  operations  under  local 
anesthetics  well.  I  have  seen  patients  operated  upon  by  acknowledged  experts 
in  local  anesthcsia,  who  came  to  8econdary  operations  and  ab8olutely  refused 
operation  under  local  anesthesia.  Phy8icians  who  have  been  operated  on  under 
local  anesthesia  for  hemia  agree  they  would  not  pass  through  the  ordeal 
again. 

Furthermore,  if  it  is  considered  that  in  the  majority  of  cases  the  radical 
cure  of  hemia  is  undertakcn  only  in  individuals  in  the  best  of  health,  to 
whom  the  danger  of  an  anesthctic  is  slight,  I  see  no  reason  for  withholding  it. 

I  do  not  wish  to  deny  ali  good  to  local  anesthetics.  I  value  local  anes- 
thesia highly  and  use  this  method  extensively.  I  wish  merely  to  define  its 
limitations  in  operations  for  hemia.  To  sum  up,  local  anesthesia  should 
only  be  used  in  operations  for  hernia  when  a^neral  anesthctic  is  contra-indi- 
catcd.  Local  anesthesia  has  its  special  field  of  usefulness  in  certain  cases  of 
strangulated  hernia  wherc  less  attention  is  paid  to  the  radical  cure  and  more 
toward  saving  life. 

There  is  stili  another  form  of  anesthesia  which  must  be  referred  to,  namely, 
spinal  anesthesia.  Spinal  anesthesia  has  a  large  number  of  followers  on  the 
continent  of  Europe;  but,  with  few  exception8,  it  has  not  been  adopted  by 
American  surgeons  as  a  routine  procedure.  It  cannot  be  denied  that,  as  far 
as  painlessness  and  ease  of  operation  are  concerned,  spinal  anesthesia  is 
particularly  efficacious  in  hernia  operations.  The  anesthesia  is  perfect,  as  a 
rule,  and  is  generally  of  ample  duration ;  so  that  even  a  bilateral  hernia  can  be 
operated  upon  with  the  greatest  of  ease.  But  there  is  one  great  objection; 
the  method  is  not  safe.  Its  mortality  is  considerably  higher  than  that  of 
either  ether  or  chloroform  narcosis,  and  for  this  reason  it  has  not  been  recog- 
nized  as  a  standard  method  of  inducing  anesthesia.  Ilohmeier  and  Eoenig 
(26)  coUected  statistics  of  2,400  spinal  anesthesias  embracing  41  of  the 
largest  clinics  of  Germany,  and  have  arrived  at  the  conclusion  that  it  cannot 
be  considered  as  a  method  of  choice  and  should  be  restricted  to  very  exceptiona^ 
cases. 

Methods  of  Sterilization.— The  results,  as  far  as  the  aseptic  healing  is  con- 
cerned, are  excellent  with  the  Grossich  method  of  iodin  disinfection.  The  re- 
sults with  the  method  to  be  described  have  been  so  good,  liowever,  that  I  am 
loath  to  abandon  it.  It  has  undoubtedly  certain  disadvantages  as  compared 
with  iodin  disinfection.  It  consumes  more  tirne ;  it  requires  an  additional  as- 
sistant ;  and  it  is  more  expensive.  The  great  disadvantages  of  the  iodin  method 
are  that  it  occasionally  gives  rise  to  an  annoying  dermatitis;  and,  above  ali, 
infections,  in  my  experience,  occur  more  often  with  the  iodin  method  than 
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,with  tlie  older  inetliocl     I  am  safe  in  saying  that  with  the  older  niethod  I  have 

een  less  tlian  1  per  cent*  of  infcction  in  tlie  past  years ;  and  of  tliis  1  per  cent, 

I  rccall  but  one  čase  in  whicb  tlie  dcep  sntnres  were  infected ;  in  other  word9, 

the  infection  had  absolutelj  iio  eftect  npon  tlie  postoperative  eourse  or  iipon 

the  cure. 

I  The  mcthod  is  simple,  The  parts  are  thoronghly  washed  with  green  soap 
and  water  by  meaus  of  a  towel  (\ve  have  ahandoned  hniahos  diiring  the  past 
5  vears).  The  iield  is  wiped  off  with  a  toweh  This  is  follovved  by  aleohol, 
then  etlirr,  aiid  tiBally  by  1 :  TjOG  Ilgfla  sohition,  If  operating  near  the  geni- 
tals,  as  in  inirninal  or  femoral  hernia,  the  penis  is  wrapped  in  a  eompress  of 
iodofonn  iraiize  fasteiied  by  a  nihber  band. 

I  Essentials  of  the  Operation  for  the  Eadical  Cure  of  a  Hernia,  —  The  i  m  - 
portauee  of  the  transvorsalis  farfcia,  the  fonnation  of  liiatuses  in  this  fascia  by 
the  exit  of  blood-veriaclsj  and  tlic?  locaiizatiou  of  hernia  at  tliese  areas  have  al- 
i'eady  bcen  discussed.  Predicating  thest  propositions,  it  \vonld  foUovv  that 
to  cure  a  hernia  al!  that  is  nece8sary  would  be  to  tie  tbo  blood-vessels  between 
^2  ligatiires,  to  replace  the  proximal  atiimp,  and  to  closo  the  bole  in  the  transver- 
lalis  fascia.  Unfortunately  sucih  a  proeodure  is  not  feasible,  because  in  a  vast 
majority  of  hernitu  the  biood-vessela,  wbich  are  the  fundamental  cause  of  the 
trouhle,  are  of  vital  importance  to  the  .stnirtures  wbich  tbev  supplv,  The 
preservation  of  these  blood-vessels  is,  therefore^  of  paramoniit  consideration 
io  the  cure  of  a  hernia.  The  hole  through  which  the  vessels  pass  may  be  dis- 
located  by  the  operation,  hnt  whatever  tvpc  of  operation  is  done,  the  hole  stili 
rcmains.  It  follo\vs,  therefore,  that,  on  tlicoretieal  gronnds  at  Icast,  no  hernia 
curable.  In  practiee,  however,  we  know  that  most  fonns  of  hernia  are 
curable.  It  behoovea  ua^  thcrefore,  to  analyze  our  operations,  in  order  to  aee 
which  of  the  varions  steps  of  an  opcratiori  is  the  cssential  one. 

1.      ExeludJng  sliding  hernias  the  csseiitial  i^tep  in  the  rudical  ciire  is  the 

proper  ligation  of  the  sae.    This  is  sueh  an  iniportant  point  that  it  wil]  reqiiire 

■jdetailed  diseiission,     Siippose,  for  the  sako  of  argument,  that  the  siir^eon  per- 

^Borms  a  verv  extensive,  very  firm,  and  verv  eomplieated  plastie  operation,  bnt 

^Kiiils  to  extirpate  the  sac.    Wonld  it  be  reasonable  to  assume  that  the  patient  ao 

^ftperated  npon  lia^  any  cbanoe  for  a  radieal  eiire?     ^fost  eertainlv  not! 

^f      Let  ns  assnnic^  on  the  other  h  and,  that  the  snrgeon  extirpated  the  sac  com- 

plctely,  and  alhnved  the  muscles,  faseia),  etc^  to  remain  as  thcy  were.     I  have 

ao  hesitancy  in  saying  that  nianv  sueh  casea  woiild  be  cured.     In  trnth,  there 

'ire  some  operators  who  report  excellent  resnlts  froni  this  aimple  procedure 

alone;  results  so  good  that  thev  vie  with  other  procedures  of  establishcd  re- 

tnte.  Let  na  take,  for  examp]e,  Ivoeber'g  *'Yerlagerung'8  Methode*'  in  in- 
uinal  hernia;  whi!e  apparentlv  a  complicated  pr(X'ednre,  tlii^  operation,  in 
be  last  analy8is,  aceoniplisbes  nothing  more  than  a  complete  obliteration  of 
ie  sac;  nevertheless,  Kf^^hcr  and  h  is  followers  repiirt  a  pt^reentage  of  cures, 
wbieli  is  nearlv  as  bigh  as  that  attained  bv  the  rSassiiii  niethods. 

I  have  reoperatcd  a  niimber  nf  vnscs   in  which  onlv   plaatie  operationa 

ac 
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were  done,  withoiit  ligation  of  the  sac,  the  surgeon  believing  that  the  sac  was 
so  small  as  not  to.be  worth  while  extirpating.  This  sort  of  operation  is  not 
imcommonly  done  in  double  herniotomies,  where  one  side  is  operated  in  the 
conventional  manner,  with  ligation  of  the  sac,  while  the  other  side  is  treated 
prophylactically,  as  it  were,  a  plastic  operation  being  done  without  ligation  of 
the  sac.    The  latter  hemia  invariably  recurs  and  a  large  sac  develops. 

A  similar  circiinistance  is  noted  in  cases  of  associated  direct  and  indirect 
ingiiinal  liernia ;  one  of  the  sacs  is  likelv  to  be  overlooked,  or  is  not  even 
searched  for.     The  hemia  invariably  recurs. 

Cases  are  not  infrequent  in  which  the  sac  is  incompletely  extirpated,  leav- 
ing  a  small  dimple  behind.  This  is  an  error  which  avenges  itself  by  verv 
prompt  recurrence. 

The  proper  mode  of  extirpation  of  the  sac  will  be  discussed*  el8ewhere 
(page  29).  Tt  is  snfficient  to  8ay,  for  the  present,  that  in  ali  cases  the  sac  is  to 
be  ligated  and  extirpated  completely  without  leaving  a  trace  of  a  dimple. 

2.  It  has  already  been  stated  that,  on  theoretical  groiinds  at  least,  hemia 
is  an  inciirable  disease;  yet  the  cure  of  liernia  is  perhaps  one  of  the  greatest 
blessings  and  advances  of  modern  surgery.  The  qnestion  now  arises:  How 
may  these  two  apparently  contradictory  statcments  bo  reeonciled  ?  In  a  well- 
conducted  operation,  the  hiatiis  in  the  transvcrsalis  fascia  persists,  biit  the 
surgeon  fortifies  this  hiatus  by  building  a  buttrcss  in  front  of  it.  This  buttress 
consists,  as  a  rule,  of  muscular  and  fascial  structures  situated  in  the  neighbor- 
hood,  which  are  dislocated  and  fastcned  in  such  a  manner  as  to  form  an  effective 
barrier  in  front  of  the  opening.  This  is  one  of  the  cardinal  principles  under- 
lying  the  modern  treatment  of  hernia.  The  manner  in  which  the  buttress  is 
made  varies  with  each  variety  of  hernia  and  will  be  discussed  later  in  detail. 
It  is  almost  unnecessary  to  add  that  the  buttress  must  be  made  in  such  a  man- 
ner as  to  remain  permanent.  It  is  not  sufficient  to  go  through  certain.steps 
and  have  a  beautifullv  finished  operation.  Manv  a  "cure"  on  the  operating 
table  is  followed  by  recurrence,  because  the  muscies  and  fasciae  composing 
the  buttress  in  tirne  resume  their  original  relations. 

These  two  points  are  the  only  essentials  in  the  radical  operation  of  anv 
hernia.  There  are  other  factors,  but  these  are  onlv  minor  ones  and  only  aid 
in  fulfilling,  to  the  best  advantage,  these  two  principles. 

Instruments  and  Sntnre  Material. — The  instmments  used  in  the  radical 
cure  of  a  hernia  are  so  simple  that  it  is  not  necessary  to  describe  or  enu- 
merate  them. 

Of  far  greater  importance  is  the  suture  and  ligature  material.  For  liga- 
tures  we  give  preference  to  dry  iodin  catgiit,  both  for  ligating  vcssels  and  for 
ligating  the  neck  of  the  sac.  We  have  used  drv  iodin  catgut,  prepared  ac- 
cording  to  our  method  (43,  44,  45)  in  thousands  of  cases;  it  continues  to 
give  perfect  satisfaction,  and  we  do  not  see  the  slightest  reason  for  abandon- 
ing  it. 

Oi)inions  are  widely  divergent  as  to  the  choicc  of  the  suture  material.     On 
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tlie  eontinent  of  Europ<i  most  clinics  use  silk  botli  for  sutiires  and  ligaturcs* 
Americim  siirgeoiis,  uii  tbe  wmtrarv,  uso  cutgut  preparcc!  bv  varioiis  methods, 
practicallv  to  the  eKcliision  of  ali  othcr  suture  iiiuteriaL 

For  tbe  pbiatic  work  of  a  liernia  operation,  chroiiiieizcd  eatio»t  appeara 
to  be  tbe  favorite  aiitiire  material  in  America*  Up  t(^  aboiit  2  vears  ago,  I 
Iso  U9€d  chromicized  catgiit.  At  that  tirae  a  freqiient  observation  led  me  to 
nbatidoii  ebroiuicized  cat^iit  fi>r  pbistic  work  in  bernia.  T  liave  opera ted  on 
a  large  nuniber  of  recurrenceg,  tbe  resnlt  of  operation«  made  both  by  mjself 
and  others,  vvhose  teebuic  eannot  be  impeaehed.  I  fonnd  that  in  near)y  ali 
in  whom  cbromicized  cat^it  was  used,  tbo  mnscles  and  faaci^ie  constitnting 
tbe  bnttress  Lad  eitlier  torn  away  eompletelv  froin  Poiipart's  Hgamcnt,  or 
bad  united  in  a  tlinisv  nianner,  This  re»nlt  ean  nianifestly  bc  aoconutcd  for 
■  in  one  of  two  ways:  either  tbe  sntiire  material  ent  tlirongb  or  it  Ijceame  absorbed 
before  fi nn  nnion  bad  taken  plaee.  T  do  not  believe  tbat  tbe  .sutiires  ent 
tliroiigh,  beeanse  we  sbonld  tlien  tind  eieatricial  tissue;  as  a  matter  of  faet, 
wo  do  not.     It  is  obvions,  thcrefore,  that  the  muscles  separated  beeause  of  too 

Iearlv  absorption  of  tbe  eatgnt,  The  transphmted  nuisclen  alway8  tend  to  pnll 
*way  froni  Poupart-a  ligament;  at  best,  tliere  is  but  little  teiidency  for  firm 
Union  between  mnsele  fibers  and  liganientons  tissiie.  Certaiuly,  if  tbese  tvvo 
facts  hold  good,  tbere  can  be  no  firm  nnion  between  the  transplanted  mnm?les 
and  Poupart's  ligament  in  tbe  tirne  tbat  cven  beavy  strands  of  cbromicized 
catg!it  will  last. 
I  As  a  result  of  this  observatic>n,  we  bave  follovved  in  tbe  footsteps  of  Dr. 
Wiener,  of  ilt.  8inai  llospiral  (Vr^^),  and  bave  discarded  cbromicized  catgiit 
for  ali  deep  suturea  in  berriial  plasties. 

Some  surgeons  use  silver  wire  for  this  purpoae;  but  this  material  has  the 
disadvantjige  that,  no  matter  briw  the  knot  is  fastened,  the  free  ends  eauso 
irritation  nnd  freqnently  require  rcjuoval  atter  a  probuiged  simis  fonnation, 

For  tbf  deep  In.ver  of  siitures  wc  prefer  silk,  or  bctter  Piij^eiiBtcchrr  celluloid 
thread,  The  letter  is  p€rfectly  sterilizable  by  boilinpr;  even  tbe  tiiier  iiunibers  are  of 
irreat  strt^nptb ;  its  knot«  are  of  very  emall  size ;  it  becomes  perf ectly  eneapsulated,  and 
doeš  not  irritate  the  ti&sues. 

I  do  not  wi«h  to  convey  the  impression  that  linen  thread  is  preferable 
becausc  it  is  peniianeoL  if  permanency  were  the  aim,  we  would  not  plače 
reliance  npon  so  frail  a  substance  as  a  nnniber  2  linen  thread.  The  idea  is  that 
linen  thread  lasts  snffieienttv  long  for  tbe  establisbment  of  a  finn  nnion  be- 
tween  ibe  internal  obH([ue  and  transversalis  ninseles  and  conjoined  tendon  and 
iVMipart'«  ligament, 

Sotuc  surgeons  favor  kangaroo  tendon  for  this  work.  This  material  holdg 
an  interniediate  position  between  catgut  and  liiicn  or  silk*  T^eing  an  animal 
substance,  kangaroo  tcndnn  bccfiuies  absorbed  after  a  suHicient  tirae.  Tbere 
is  no  question  tbat  kaiigarot*  tendon  is  6minently  fitted  for  tbis  work.  It 
hasonlj  two  disadvantages :  lirst,  tbe  strands  are  exceedingly  thick  and  uneven, 
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and  second,  its  high  cost.  These  disadvantages  are  slight  but  are,  nevertheless, 
disadvantages  which  linen  thread  has  not. 

For  suturing  the  divided  aponeurosis  of  the  extemal  oblique,  the  finer 
numbers  of  chromicized  catgut  are  recommended.  As  a  rule,  there  is  very 
little  tension  on  this  sutiire  line;  moreover,  the  two  edges,  with  or  without 
overlapping,  unite  very  readily. 

For  uniting  the  skin  ineision,  silk,  Miehel  elips,  or  any  other  material  may 
be  used. 

OBUQnE  INGUINAL   HEBNIA 

SUBOIOAL    ANATOBCY 

The  detailed  anatomy  of  oblique  inguinal  hemia  will  not  be  discussed 
here.  Those  interested  are  referred  to  text  books  on  deseriptive  anatomy. 
(More  can  be  learned  regarding  the  surgical  anatomy  of  hernia  in  the  dis- 
secting  rooni  than  in  text  books,  or  in  the  operating  room.) 

Briefly  the  following  struetures  are  encountered  in  an  operation  for  obliqiic 
inguinal  hernia. 

1.  The  skin,  subcutancous  fat,  and  superficial  fascia. 

2.  The  aponeurosis  of  the  extemal  oblique  muscle,  and  its  contingent 
struetures,  namely,  the  external  inguinal  ring  and  its  two  pillars,  the  inter- 
eolumnar  fibers,  and  the  intereoluinnar  fascia. 

3.  The  internal  oblique  and  transvcrsalis  muscles,  and  "conjoined  ten- 
don." 

4.  The  eremaster  muscle  and  cremasteric  fascia. 

5.  The  spermatic  cord. 

6.  Poupart's  Hgament. 

7.  The  deep  epigastric  vessels. 

8.  The  transvcrsalis  fascia,  internal  inguinal  ring,  properitoneal  fat, 
and  peritoneum. 

1.  Skin,  Snbcntaneons  Fat,  and  Snperficial  Fascia. -^The  skin,  subcutane- 
ous  fat,  and  superficial  fascia  requirc  no  special  description.  It  is  worth  men- 
tioning,  howcver,  that,  in  dividing  these  struetures,  there  is  always  encountered 
a  rather  good-sized  vessel,  the  superficial  epigastric,  a  branch  of  the  femoral, 
running  practically  at  right  angles  to  the  line  of  the  ineision;  this  vessel  re- 
quires  ligation. 

2.  The  Aponeurosis  of  the  £xternal  Obliqne  Muscle  and  Its  Contingent  Strue- 
tures.— In  an  ordinarv  operation  for  ingiiinal  hernia  the  niuscular  portion  of 
the  external  oblique  is  never  encountered.  Its  aponeurotic  portion  is,  how- 
ever,  of  considerable  importance.  (At  this  point  the  writcr  would  plead  for 
the  retention  of  names  which  have  bccn  universallv  adopted.  Some  writers 
speak  of  the  "fascia  of  the  external  obli(|ue/'  wliich  is  eiitirelv  erroneous,  as 
its  anatomical  name  is  ^^aponeurosis.")  This  aponeurosis  is  a  membranous  ex- 
pansion  of  the  external  obliqiie;  while  not  of  grcat  thickness,  it  is  of  great 
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slrength ;  its  fibers  niav  somfstimea  apread  oiit ;  rarely,  congenital  splits  may 
be  seen,  biit  tliese  do  Bot  materi  aH  j  decrciisc  ita  strength.  If  such  splits  are 
found  during  the  operation,  thev  may  be  iitilized  vvitli  advantage,  instead  of 
aking  another  incision, 
At  the  lc)wer  and  median  portion  of  the  inci^ioii  tliero  is  scen  a  verv  dis- 
inct  triangiilar  separatiou  in  tlie  aponeiirosis,  the  cxternal  ingiiiiial  ring, 
vrhich  sei^es  as  tlie  phiee  of  exit  for  the  speniiatic  cord.  It  is  bounded  above 
and  be!ow  by  a  thickeniiig  r3f  tlie  fibers  of  tlie  exteriia]  ob]iqiiej  called  the  eX' 
ternal  and  internal  pillars»  The  exteriial  pillar  is  continiioiis  with  Poiipart's 
liganient,  and  is  attached  to  the  spine  of  the  piibis,  The  internal  pillar  is  at- 
taehed  to  the  anterior  siirface  of  the  bodv  of  the  pubic  bone.  Jiist  above  and 
8omewhat  to  the  median  side  of  the  external  inguinal  ring,  the  aponeiirosis  of 
the  external  oblique  is  perforated  by  the  hypogastric  branch  of  the  ilio- 
hj'pogastric  ner%^e. 

The  pillars  of  the  ring  are  reinforced  and  eovered  h}'  transverse  fibers, 

These  fibers  are  cnrved   with  the  convcxity  downwardj   and  extend  npward 

fcbevond  the  eonfines  of  the  external  inguinal  ring.     Ali  are  held  together  by  a 

"^thin  fascia,  callcd  the  intercolnninar  fascia.     The  testis  in  ita  normal  descent, 

and*  thereforej  ako,  a  liernia  which  passes  bevond  the  eonfines  of  the  external 

pBgiiinal  ringj  deri  ves  one  of  its  coverings  from  this  faseia* 

The  external  siirface  of  Poapart^s  ligarnent  sboiild  never  be  enconntered  io 
m  operation  for  inguinal  hernia-  Its  interna!  or  snperior  siirface,  however, 
must  be  exposed  to  its  fnll  extent  and  is  of  importance.  In  order  to  expo8e 
this  ligament  properlv,  the  aponenrosis  of  the  external  oblique  ninst  be  in- 
cised,  and  the  inferior  or  externa]  fiap  well  retracted.  Evcn  then  the  ligament 
cannot  be  seen,  beeanse  it  is  stili  eovered  by  the  spemiatic  eord,  the  cremaster 
musele,  and  its  binding  faseia.  These  structiires  will,  therefore,  be  described 
H£rst. 

H  3.  The  Internal  Oblique  and  Transversalis  Muscles  and  Conjoined  Tendon. 
^t— After  incising  the  external  obliqne  in  the  direction  of  its  fibers  and  re- 
^Ktraoting  the  npper  and  lower  flaps,  there  are  exposcd,  for  their  lowerniost  1  in*, 
^nhe  arehed  fibers  of  the  intcrnai  oblique  niiiscle.  These  take  their  origin  from 
tlie  outer  third  of  Poiipart-s  ligament,  and,  arching  over  the  spermatic  cord  in 
dovvmvard  and  inward  direction,  are  inaerted  into  the  oiiter  edge  of  the 
heatli  of  the  rectus  musele.  The  transversalis  ninscle  is  not  scen,  being  hidden 
ehind  the  fibers  of  the  internal  obHqne  musele. 

The  internal  oblitpio  mnscie  la  attached  by  a  thin  aponenrosis  to  the  ex- 

nal  margin  of  the  sheath  of  the  rectns  mnsele.     Its  most  inferior  fibers  join 

of  the  transversalis  mnacle.  beconic  tendinoiis,  and,  curving  downward, 

attach  to  the  creat  of  the  os  pubis  and  pectineal  line,     This  portion  bas  re- 

ceived  the  name  of  the  ^'conjoined  tendon."     In  the  operation  for  inguinal 

bernia,  a  small  space  toward  tho  nicsial  aide  of  oiir  opcrative  field  remains 

iftor  the  nnited  internal  obliqne  and  transversalis  miisclea  bave  been  sntiired 

f  Poiipart'8  ligament.    To  cover  this  defcct,  the  nile  is  to  ntilize  this  conjoined 
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tendon.  Attention  is  called  to  this  point,  inerely  becaiise  manv  surgeons 
confuse  the  intemal  obHque  and  transversalis  miiscles  with  the  conjoined 
tendon. 

Upon  the  exposed  surface  of  the  intemal  oblique  miiscle,  about  ^/^  to  % 
in.  from  its  inferior  margin,  there  runs,  parallel  to  its  fibcrs,  a  fair-sized 
nerve — the  ilio-inguinal. 

4.  The  Cremaster  Mnscle  and  Cremasteric  Fascia. — Just  bencath  the  in 
ferior  curved  edge  of  the  intemal  obliqiie  muscle  are  seen  muscular  fibers  of 
varying  degrees  of  thickness  and  size,  which,  if  followed,  will  be  found  to  have 
the  same  origin  and  insertion  as  the  loweraiost  fibers  of  the  intemal  obliquo 
muscle.  Between  their  origin  and  insertion,  the  muscular  fibers  form  a  series 
of  curved  loops ;  the  upper  are  short ;  from  these  the  loops  become  longer  and 
longer  as  we  descend,  the  lowermost  reaching  down  to  the  testis  and  attaching 
to  the  tunica  vaginalis.  These  muscular  fibers  are  held  together  by  a  thin 
layer  of  fascia  called  the  cremasteric  fascia. 

In  its  normal  descent  into  the  scrotum  the  testis  and  spermatic  cord,  and, 
therefore,  also,  an  oblique  inguinal  hemia,  derives  one  of  its  coverings  from 
the  cremaster  muscle  and  cremasteric  fascia. 

In  order  to  expo8e  the  spermatic  cord,  it  is  necessary  to  divide  this  fascia. 
Unless  this  is  done,  the  cord  cannot  be  lifted  without  undue  traumatism. 

5.  The  Spermatic  Cord. — The  integral  parts  of  the  spermatic  cord  are  the 
spermatic  artery,  the  spermatic  veins,  and  vas  deferens.  The  spermatic  artery 
is  a  branch  of  the  aorta.  The  right  spermatic  vein  empties  into  the  inferior 
vena  cava,  the  left  spermatic  vein  empties  most  frequently  into  the  left  renal 
vein.  Just  beyond  the  internal  inguinal  ring  the  structures  composing  the 
spermatic  cord  become  separated;  the  vessels  ascend  upward,  inward,  and 
slightly  backward;  while  the  vas  deferens  descends  downward,  inward,  and 
8lightly  backward,  in  order  to  reach  the  seminal  vesicle.  It  is  only  at  the 
internal  inguinal  ring,  after  these  three  structures  have  pierced  the  transver- 
salis fascia  (infundibuliform  fascia),  that  we  can  speak  of  a  spermatic  cord. 
There  is,  as  a  rule,  only  one  spermatic  artery,  but  there  may  be  numerous 
veins — ^usually  two  in  the  upper  part.  As  we  follow  the  cord  downward,  the 
veins  become  more  numerous  and  communicate  with  one  another.  Indeed,  the 
greatest  bulk  of  the  cord  is  made  up  of  a  mass  of  veins,  known  as  the  pampini- 
form  plexus. 

It  is  important  to  remember,  particularly  in  connection  with  various  opera- 
tions  for  undescended  testis,  that  a  very  fine  vessel,  most  frequently  derived 
from  the  middle  or  inferior  vesical  artery,  always  accompanies  the  vas  deferens- 

The  fascial  and  muscular  structures  of  the  cord  do  not  derive  their  blood 
supply  from  the  spermatic  artery  or  the  artery  of  the  vas  deferens,  but  from 
the  deep  epigastric  arterv  and  other  vessels. 

There  exi8ts  also  within  the  spermatic  cord  a  cord  of  tissue,  the  remains 
of  the  obliterated  processuš  vaginalis;  excepting  in  congenital  hernise,  this 
structure  is  of  no  eonsoqncnce  and  iiiay  be  disrojrnrdod. 
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The  nerves  of  thc  spermatic  cord  are  dcrivatlves  of  the  sraipathetlc  nervoua 
sjstera  aod  gunital  braiit^li  of  thc  gonitueniral  ner%c.  The  Ivmphatics  carrj 
IjTnph  from  the  testis  to  the  iHac  and  hiinhar  glands*  Having  now  divided 
every  striieture  that  is  in  the  way,  the  cord  can  he  readilj  lifted  away  from 
it8  hed*  This  expnses  Ponpart's  liganient, 
B  6*  Foupart*«  Ligament. — Poiipart's  ligament  is  connected  with  the  !ower 
flap  of  the  divided  aponeurosis  of  the  extenial  ohlicpie  miiscles.  It  eztends 
froin  the  anteriur  superior  gpine  of  the  iliiim  to  the  spine  of  the  puhis.  Thc 
external  and,  at  the  sanic  tirne,  inferior  surface  (not  seen  in  an  operation  for 
ingiiinal  hernia)  is  continuous  with  the  fascia  lata  of  the  thigh,  Its  upper 
surfaee  is  shining  aiid  white.  The  onter  third,  or  snmetimes  even  the  outeii 
Lalf,  gives  origin  to  the  lower  libers  of  tlie  internal  oli!iqHe  and  trana^ersalis 
muscles*  In  cross-seetion,  the  liganieiil  describes  an  ahnost  scniieircBlar 
groove;  this  grcMive  l>ecomea  naore  and  niore  ahallow  toward  its  median  end, 
and  servea  as  a  restiiig  plaeo  for  the  cord. 

Ketraeting  the  two  Jeavoa  of  the  divided  aponeurosis  of  the  external  oblique 

nuiscle  and,  also,  puli  ing  the  cord  out  of  the  wa%%  expose  an  irregiilar  triangTilar 

spaee,  Lounded  hclow  hy  the  shelving  edge  of  Poupart'«  liganient,  ahove  hy  the 

internal  ol>liqne  musele,  and  internally  hv  the  conjoined  tendon  aiid  edge  of  the 

Hirectii^  muscle,     The  flo<ir  of  this  triangle  m  niade  iip  of  the  tninsversalis  faseia, 

%vliieh  18  rather  strrmg  iii  thin  lucatianj  nnless  tliere  coexisU  a  direet  ingaiuat 

heniia.     iS<jniewliat  nearer  to  t!ie  onter  tiian  to  th(3  itinei-  lialf,  this  triangular 

^hpac«e  i»  divided   iiiln   lwn  pints  hy  a  fairiv   large  ve^nel   ac^riaapunied  i>y  two 

^Breme  eoniites,  tlie  dtH^p  epigastrie  arterv^  a  hraticli  of  the  ext('nial  iliac*  arterv. 

^L      7.    The  Deep  Epigastrie  Arterj,— This  ve.ssel    is  an   important  landmark, 

HPnaui^G  it  deterniines  whetlier  an  ingninal  hernia  is  direct  or  indireet.     A 

hemia  which  escapes  on  the  outer  8ide  of  the  deep  epigastric  vessels  is  oblitpie; 

■ono  escaping  on  the  inner  si  de  i  a  dir^^t* 
8,  The  Transversalis  Fascia,  laternal  Ingiiinal  Bing,  Properitoneal  Fat,  and 
Peritonenm.— If  tliere  is  no  hernia,  the  peritoneiim  smcKithlj  eovers  the  npper 
surface  of  tlie  internal  ini^niinU  ring;  if  a  hernia  is  present,  there  is  a  hulging 
of  the  peritojieuiu  iiitu  iind  through  thc  internal  ingninal  ring.  The  peritoneurn 
involved  is  that  lining  the  iliac  fossa  and  anterior  abdoniina!  \vall,  beeaiise  the 
internal   ingninal   ring   is   locatcd  jiist   at   the   angle  of  retleetion,   where  the 

I  transversalis  fascia  heeoines  pelvie  faseia* 
I  If  this  part  of  the  peritoncnni  is  cxamined  fnnn  within  the  abdomen,  it 
IB  fonnd  looselv  altaehed  to  the  snhserosa.  Underneath  the  peritonenni,  cov- 
cring  the  anterior  abdominal  wall,  there  are  seen  slight  bnt,  nevertheless,  dis- 
tinct  elevations,  separated  tiv  shallo\v  depressions.  The  elevation  in  the  median 
ine  18  caiised  by  the  uraehus ;  h€tween  it  and  the  next  elevation^  \vhich  is 
eaused  by  the  obliterated  hvpogastric  arterv,  lies  the  first  shallovv  depression,  the 
internal  ingninal  fossa.  On  the  onter  si  de  of  tlie  obliterated  hvpogastric 
irterv,  between  it  and  the  elevation  cansed  by  the  deep  epigastric  vessels,  there 
the  seeond  depression,  the  niiddle  ingninal  fossa ;  and  finallj  on  the  onter 
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side  of  the  deep  epigastric  vessels,  there  is  the  extenial  inguinal  fossa.  An 
oblique  inguinal  hcrnia  always  passes  through  the  extemal  inguinal  fossa.  A 
direct  inguinal  hemia  may  pass  through  the  middle  or  through  the  intemal 
inguinal  fossa  (Fig,  5). 

It  is  customarj  to  distinguish  a  body,  a  neck,  and  a  fundus  of  the  sac. 
Shortlj  after  the  development  of  a  hemia,  the  hernial  sac  is  a  very  simple 
affair,  and  can  best  be  compared  to  a  smooth  glovefinger-like  protrusion,  made 
up  of  the  delicate  peritoneum.  After  the  hernia  has  existed  a  long  time^  the 
peritoneum  not  infrequently  becomes  thickened  and  may  undergo  changes  as 

the  result  of  traumatism  or 
inflammation.  Adhesions 
may  form  between  apposed 
surfaces  of  the  sac  or  be- 
twcen  the  sac  and  hernial 
contents ;  diverticula  may 
form.  The  sac  may  become 
constricted  at  c  e  r  t  a  i  n 
points,  giving  it  an  hour- 
glass  appearance;  if  there 
are  many  such  constric- 
tions,  the  sac  resembles  a 
ro8ary. 

An  individual  may  have 
a  hernia  both  through  'the 
extemal  inguinal  fossa  and 
through  the  middle  or  in- 
ternal  inguinal  fossa;  such 
a  patient,  therefore,  has 
both  an  oblique  and  a  di- 
rect inguinal  hemia,  sep- 
arated  by  the  deep  epigastric  vessels;  such  double  sacs  have  been  designated 
*'pantaloon"  hernia*.  In  the  course  of  an  operation  it  is  important  to  examine 
for  such  extra  sacs  or  hernite ;  if  one  sac  is  overlooked,  a  recurrence  will  usually 
take  plače. 

In  rare  cases  there  is  no  distinct  sac,  only  a  diffuse  bulging  of  the  entire 
triangular  area  situated  between  Poupart^s  ligament  and  the  intemal  oblique 
muscle  divided  by  the  deep  epigastric  arterv.  These  cases  are  difficult  to  treat. 
In  a  few  cases  of  this  nature,  I  divided  the  deep  epigastric  artery,  and,  after 
putting  this  bulging  on  the  stretch,  reefed  the  underlving  transversalis  fascia 
and  peritoneum. 

The  structures  situated  behind  Poupart'8  ligament — for  instance,  the  ex- 
temal  iliac  artery  and  vein — are  not  exposed  in  an  operation  for  inguinal 
hernia,  but  it  is  important  to  remember  tlieir  close  proximity  in  order  to  avoid 
injuring  them. 


Fio.  5. — PosTERioR  ViBW  OF  Anterior  Abdominal  Wall  ts 
It8  Lower  Half;  Showino  the  Various  Cords  and 
Inguinal  FosSiB.  1,  Doep  epigastric  artery;  2,  extemal 
inguinal  fossa;  3,  middle  inii^inal  fossa;  4,  internal  inguinal 
fossa;  5,  vas  deferons;  6,  anterior  crural  nerve;  7,  cxternal 
iliac  art(iry ;  8,  external  iliac  vein;  9,  urachus;  10,  obliterated 
liypogastric  artery. 
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It  is  Biiperlloous  to  add  that  everv  oblique  liernia  derives  as  its  final  cover- 
ing  the  infiiiidibuliform  fascia  and  peritoiiemn. 

It  is  to  be  noted  that  I  ha  ve  omitted  ali  mention  of  properitoneal  fat.  In 
a  nornuil  ublitjite  iiii^uiiial  heniia  no  properitonoal  fat  is  piished  ahead  o£  the 
peritoueiiin^  for  the  reason  that  no  properitoneal  fat  e^ists  in  this  region. 

The  channel  throngh  \vhich  the  spermatic  cord  and  ob]iqiie  ingninal  hernia 
passes  fomas  the  so-called  ingninal  canal ;  its  proxiinal  opening  is  the  hiatiis  in 
tbe  transversalis  fascia^ — ^the  internal  ingiiinal  ring;  its  distal  opening  is  the 
external  inguinal  t  mg.  The  ftoor  is  made  up  of  the  transversalis  fascia,  npon 
which  the  deep  epigastric  veasels  rnn  upward  and  inward.  The  inferior 
boiindarv  is  Ponpart^s  ligament.  Finali jj  it  is  covered  by  the  trans versal is  and 
internal  obliqiie  miiscles  at  its  external  extreinity  and  for  the  rest  of  its  extent 
bj  the  aponeurosiB  of  the  external  obIique  niuscle  onljr. 

OFEEATIONS   FOR   OBI*IQUE   INOUINAI-   HEB^IA 

The  radieal  cure  of  hernia,  although  long  recognized  bj  phjsiciana  and 
even  bj  lavmen,  ia  a  ooniparatively  reeent  invention.  Attempts  to  onre  oblique 
ingninal  hernia  were,  of  eourse,  niade  long  before  the  present  era.  The  reauits 
were  poor,  as  far  as  a  cure  is  concerned,  and  the  ontcome  not  infrequently 
fata!.  The  modern  treatrnent  of  hernia  dates  from  the  first  report  of  Bassini 
(6  J  in  1801.  For  praetieal  pnrposes  aH  uperations  previoua  to  this  da  te  can 
be  ignored. 

Baasini^s  operation  even  now  is  performed  freqnentlv  in  its  original,  nnal- 
tered  form ;  nioreover,  it  is  the  fundamental  operation  iipon  which  ali  modifi- 
cations  are  based;  it  therefore  deserves  detailed  description, 

Eassini's  Operation 

1.  Incision  of  the  skin,  snperficial  faacia^  and  snbcntaneoiis  fat,  extending 
from  bevond  the  internal  ingninal  ring,  downward  and  inward,  to  the  spine  of 
tbe  pubis;  the  incision  runs  almost  parallel  with  the  libers  of  the  aponeurosis 
of  the  external  obliqne  mnscle.  Tbe  length  of  the  incision  depends  upon  the 
idii)osity  of  the  indi vidna!,  bnt  it  is  approx!nu!te]y  3  in.  long. 

2.  Incision  of  the  aponenroais  of  the  external  oblique  mnscle  in  the  di- 
rection  of  its  fibers,  beginniiig  at  the  external  ring  and  extending  to  a  point 
well  bevond  the  interna!  ingninal  ring.  Itetraction  of  both  the  npper  and 
lower  flaps  expošes  tlie  nnited  internal  obliqne  and  trausversalis  mnseles,  the 
eonjoined  tendon,  the  edge  of  the  rcetns  nmsele,  and  the  spennatic  cord,  with 
the  hernia!  sac  reating  npon  the  transversalis  faseia  and  shelving  edgo  of 
Poiipart*s  ligament. 

3.  The  next  step  is  the  eomplete  isolation  of  the  sac  up.  to  the  internal 
ingninal  ring.  The  sac  is  then  opened,  its  contents  inspeeted  and  dealt  witli 
according  to  Indications.     Bassini  then  twisted  the  neek  of  tbe  sac  and  placed  a 
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ligature  around  it;  if  the  neck  of  the  sac  wa8  very  large,  he  first  transfixed 
it,  in  order  to  prevent  the  ligature  from  slipping. 

4.  The  cord  is  then  lif ted  upward  and  inward  out  of  the  way ;  occa8ionally 
the  testis  is  brought  entirely  out  of  the  scrotum  to  facilitate  the  next  step, 
which  consists  in  the  passing  of  internipted  silk  sutures,  uniting  the  internal 
oblique  and  transversalis  muscles  and  conjoined  tendon  to  Poupart's  liga- 
ment.     Upon  this  newly  formed  pad  the  spermatic  cord  is  replaced. 

5.  Suturing  of  the  divided  aponeurosis  of  the  extemal  oblique  muscle; 
over  which 

6.  The  skin  is  sutured. 

If  this  operation  is  analyzed,  it  will  be  seen  that  Bassini  did  not,  as  he  as- 
serts,  reconstruct  the  old  canal,  but  actually  constructed  a  new  one;  for  in 
the  normal  human  being  the  cord  never  rests  upon  the  internal  oblique  muscle, 
but  is  covered  by  it.  The  original  Bassini  operation  is  excellent,  because  it 
embodies  the  two  essentials  previously  discussed;  namely,  the  high  ligation  of 
the  sac  and  the  placing  of  a  firm  barrier  at  that  area  of  the  abdominal  wall 
weakened  by  the  passage  of  the  hemia. 

Of  ali  operations  done  for  the  cure  of  inguinal  hernia,  Bassini's  is  the 
one  practiced  with  the  greatest  frequency.  The  results  obtained  are  excellent. 
The  modifications  of  this  operation  are  legion.  Indeed,  they  are  so  numerous 
that  they  are  constantly  being  rediscovered.  It  will  be  impossible,  within 
reasonable  limits,  to  des<iribe  every  modification.  Only  the  more  important 
modifications  will  therefore  be  considered. 

Coley's  Modification  of  Bassini's  Operation 

In  the  original  Bassini  operation  the  cord  emerges  from  undemeath  the 
internal  oblique  muscle.  To  many  observers  it  appeared  that  the  point  of  the 
exit  of  the  cord  remained  a  locus  minoris  resistentioB.  Coley  reenforced  this 
apparently  weak  point  by  placing  one  or  two  sutures  above  the  point  of 
emergence  of  the  cord.  In  the  original  Bassini  operation  the  cord  emerges 
at  the  upper  end  of  the  deep  suture  line ;  while  in  the  Coley  modification  the 
cord  emerges  in  the  suture  line.  This  modification  is  a  rational  one  and  has 
been  generally  adopted. 

Halsted's  Modification 

Ilalsted  and  his  confrere  Bloodgood  have  supplied  us  with  numerous  modifi- 
cations of  the  Bassini  operation. 

1.  Prior  to  the  introduction  of  the  deep  stitches,  the  internal  oblique  and 
transversalis  muscles  are  incised  at  the  upper  angle,  tran8versely  to  the  direc- 
tion  of  the  fibers,  for  a  distance  of  about  1  to  2  in.  The  cord  is  placed  into 
the  upper  angle  of  this  incision;  and  this  incision  is  sutured;  the  muscles 
are  then  sutured  to  Poupart's  ligament. 
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2.  Exci8ion  of  most  of  the  veins  of  the  spermatic  cord  in  order  to  diminish 
^  its  caliben 

3*     In   a   6ubsequent  modification   the   transplantation   of   the   cord   wa8 

disf*ontinned;  nnd  an  adjitional  miiseiilar   lajer  was  iiiade  hy  suturiiig  the 

I  cremaster  miiscle  midenieatii  the  interiial  o!>liqiie  and  tninsversalia  imiscles* 

4.     The  lise  of  si  Iver  \virc  as  sutiire  material. 

6.  \Vhen  the  conjoined  tendon  is  deficientj  the  anterior  aheath  of  the 
frectiia  muscle  is  incised,  reflected  downwardj  and  mitiired  to  Poiipart^s  liga* 
L  men  t. 

Wolpler's  Modification 

After  siitnring  as  mnch  of  the  interna  1  obli4ne  and  trans versal is  muscles 

I  to  Poupart's  ligament  as  possible,  there  stili  appears  at  the  lower  angle  of  the 

[siitiire  line  a  weak  uncovercd  area.     In  order  to  fortifv  this  part,  Wolfler 

recommended  incisiiig  the  anterior  sheath  of  the  reetiis  mnscle ;  this  ninscle  is 

bilized^  drawn  outward  and  do%vnwardj  and  sutiired  to  Poupart's  ligament. 

Such  an  operation  when  finished  appears  theoreticallj  perfeet.    I  am  afraid,  how- 

Itven  that  most  of  its  advantagea  are  illusory.     Through  the  tM>natant  pulling  of  the 

[Very  strong  rectus  mnscle,  one  of  2  aecideiits  usually  happeriB:    the  sutures,  if  not 

»absorbuhle,  cut  through,  or,  if  of  catgnt,  become  absorbed,  and  before  long  the  rectiia 

returns  to  i  ta  original  position. 

p  In  order  to  prevent  snch  an  occiirrence,  this  niodification  has  been  modi- 
fied  fnrther  by  aub8equent  opera tors.  Some  incise  the  edge  of  the  rectna 
liheath,  some  the  posterior  sheath  only,  and  some  make  flaps  from  the  anterior 
sheatli,  the  flaps  alone  being  traosplanted.  The  advantage  to  hc  derived  from 
any  one  of  these  moditications  is  not  great. 

Wolfler  also  modified  the  Basnini  operation  by  transplanting  the  cord,  so 
that  it  escaped  iutf*  tbe  semtiun  between  the  libers  of  the  reetns  musele  just 
a  bova  the  sjmphjsis. 


Ferouson-Colet  Modification 

This  is  the  most  important  modification  of  the  Bassini  operation,  This 
operation  difTers  from  Bassini 's  in  that  the  spermatic  eord  is  not  transplanted. 

Up  to  the  point  of  inserting  the  sntnres  the  two  operations  are  identical, 
ao  that  there  ia  no  neceasitj  of  revievving  the  varions  steps* 

After  the  sae  has  been  ligated  and  eiit  away,  the  sutnres  are  inscrted  in 
the  follovving  manner,  Leaving  the  spennatie  eord  nndistnrbedj  interrnpted 
ffUtures  aro  paasedj  nniting  the  internal  oblique  and  transversalis  imiscles  and 
eonjoined  tendon  to  Poiipart's  ligament.  By  tving  these  sntnres,  the  eord  is 
buried.  The  difFerenee  between  the  two  operations,  therefore,  is  that  in  the 
Bassini  operation  the  sutured  muscles  lie  bchind  the  cord,  while  in  the  Fer- 
gii9on-Coley  operation  thej  are  in  front  of  the  cord. 
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The  weakne8S  in  the  abdominal  wall,  i.  e.  the  exit  of  the  spermatic  cord, 
is,  theref ore,  transf erred  f  rom  the  upper  to  the  lower  angle  of  the  suture  line. 

The  8ub8equent  steps  are  identical  in  both  operations. 

The  discussion  of  the  advantages  of  one  operation  over  the  other  will,  for 
special  reasons,  be  deferred  until  after  the  description  of  the  surgical  anatomy 
and  cure  of  direct  inguinal  hernia. 

Andrews'  Operation 

This  operation  (1,  2)  is  the  most  important  modification  of  the  Bassini 
operation  that  has  been  devised  thus  far,  and  in  my  opinion  is  the  operation 
of  choice  for  oblique  inguinal  hernia. 

I  have  already  called  attention  (page  6)  to  the  paramount  importance  of  fascise  in 
the  retention  of  the  abdominal  contents  within  the  peritoneal  cavity,  and  the  sub- 
8idiaiy  role  esercised  by  the  muscles.  Andrews'  operation  differs  from  aH  others  in 
that  the  buttress  overlying  the  weak  part  of  the  abdominal  wall  is  made  up  not  merely 
of  muscle,  but  also  of  one  of  the  strongest  soft  struetures  in  the  human  frame,  the 
aponeurosis  of  the  extemal  oblique  muscle.  As  this  operation  is  the  one  that  I  recom- 
mend,  it  will  be  deseribed  in  detaiL 

1.  Skin  Inoision. — The  incision  shonld  be  3  to  4  in.  in  length,  depending 
upon  the  amount  of  subcutaneous  adipose  tissue.  Shortness  of  incision  should 
not  be  stri  ven  for;  the  main  desideratum  is  perfect  exposure,  in  order  that 
each  step  can  be  executed  under  the  guidance  of  the  eye,  and  not  by  touch 
merely.  The  incision  is  not  quite  parallel  with  Poupart'8  ligament,  but  is 
slightly  more  vertical,  the  aim  being  to  make  it  parallel  with  the  fibers  of 
the  aponeurosis  of  the  external  oblique  muscle.  The  incision  begins  at  the 
extemal  inguinal  ring,  and  extends  upward  and  outward  for  the  distance 
stated.  The  cutaneous  incision  should  not  extend  too  low,  because  it  is  very 
difficult  to  apply  a  proper  dressing  to  these  parts,  which  increases  the  conse- 
quent  risk  of  infection.  Furthermore,  we  come  into  conflict  with  the  venous 
plexus  of  the  mons  veneris,  requiring  a  multitude  of  ligatures  for  the  con- 
trol  of  hemorrhage.  A  few  cutaneous  vessels  are  clamped  and  the  superficial 
epigastric  vessels  always,  as  they  run  practically  at  right  angles  to  the  in- 
cision. 

Eetraction  of  the  skin  and  subcutaneous  fat  exposes  the  aponeurosis  of 
the  external  oblique  muscle. 

2.  Incision  of  the  Aponeurosis. — The  aponeurosis  is  now  incised,  in  the  di- 
rection  of  its  fibers,  through  the  external  inguinal  ring  (Fig.  6).  Occasionally 
there  is  found  a  slit  in  the  aponeurosis,  which,  of  course,  may  be  utilized 
for  this  incision.     The  intercolumnar  fibers  and  fascia  are  divided. 

The  hypogastric  branch  of  the  iliohvpogastric  nerve  is  seen  to  perforate 
the  upper  leaf  of  the  aponeurosis  and  can,  as  a  rule,  be  saved  with  a  little 
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Not  m\wh  retraction  of  tha  iipper  flap  of  the  aponenrosis  is  necessarj  for 
the  suhsecpieiit  stops;  iiidced,  paiiis  are  takeii  to  Imiidle  it  as  little  as  pos- 
sible.  Particular  attention  ahould  alao  be  pa  i  d  not  to  diasect  it  away  from 
the  iinderlviug  intcrnal  oblicjiie  miiscle. 

The  lo\ver  flap  is  sharplv  retracted  and  tlie  cord  stnictures  lifted  away. 
By  wipiiig  witli  gauze,  we  now  expoae  clearly  as  mncli  of  Poiipart's  ligaraent 
as  proves  necessary;  it  is  particularlv  iinportont  to  carrv  this  expomire  of 
Poiipart'8  ligament  up  to  its  attacliinoiit  to  the  spine  of  the  pnbis. 

3,  Extirpation  of  the  Sac*~The  creniaster  miiscle  and  cremasteric  fascia 
are  now  incised^  tbe  cord  is  grasped  and  search  made  for  the  hernial  sac.  In 
doing  this  it  is  important  to 
remember  tbat  in  ohlique  in~ 
guinal  hemia  the  sac  is  al- 
waya  to  the  inner  side  of  tbe 
cord;  by  mucli  traiiniatisni 
and  twi8ting  the  sac  can  be 

reacbed  oven  froin  tlie  outer      ji   m^WR<V  / 

side  of  tbe  cord,  but  this  is  a 

faiiltv  procedure.     In  an  old  '\      r^'.  /^ ^  f^WJKMX^  ^  I 

hernia  the  sac  is  iisiiallv  con* 
siderably  thickened,  and  can 
be  readilv  reeo^uized  bv  its 
paler  color ;  in  a  hernia  of  re- 
čeni st  and  ing  tbe  aac  is 
iometimes  so  tbin  and  trans- 
lucent  as  to  escape  detection^ 
I  prefer  to  bogin  tbe  isolation 
of  tlie  sac  at  some  distance 
[from  the  intemal  ingnina! 
l-ing;  some  advise  beginning 
the  disseetion  a  t  the  internal 

I  iiigiiiiial  ring.    Tbe  tinding  of  the  sac  is  perbaps  easier,  if  the  latter  plan  is  fol 
lowedj  hnt  ita  isolation  is  eertainiv  more  difficult. 


^M 


Fio.    6. — Andhew8'    Opera  TioN    foh     Ikcuinal    Hernia; 

SaoWINQ  iKCtdtON  IN  TBE  APONEUHOSIS  OF  THE    £XTERNAL 

Oblique. 


A  fuHher  important  point  to  remember  is  that  both  the  hemial  sac  and  the  cord 
fare  covered  hy  the  infuridihiiliform  fasrla ;  it  is  neoessar>%  therefore,  to  first  spHt  this 
^Btriicture.    If  thia  is  done,  the  peritoneum  is  easilj  liberated  withoiil  aharp  dissection. 

I  prefer  to  rodnee  the  eontents  of  the  sac,  if  redncible,  hefore  isolating 
it.  If  thore  are  adhesions  bctvveen  the  hernial  eontents  and  tbe  sac,  tliev  are 
dealt  with  ae^^ording  to  indications.  Čare  miist,  of  conrse,  be  taken  not  to 
injnre  the  intestine.  If  tlie  adliesioiis  are  firm  and  vascnlar,  it  is  wise  to 
ligate  theni  bet  uren  two  ligutnres. 

HANDLTNG  OF  THE  OMKNTUM,— The  tjnostioii  of  bow  to  deal  with  largo 
[inassea  of  omentnni  prohtpsed  into  a  hernia  is  a  verv  important  one.     Some 
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surgeons  favor  the  removal  of  ali  prolapsed  omentum,  particularlj  if  large  in 
amount.  They  base  their  argiiments  on  2  reasons:  (1)  that  the  omentum  is 
an  unnecessarj  organ;  (2)  that  when  the  omentum  is  removed,  there  is  less 
chance  of  recurrence.  I  am  opposed  to  these  view8.  That  the  omentum  has 
important  functions  has  been  repeatedlj  shown  by  many  investigators. 
Furthermore,  it  is  illogical  to  assume  that,  because  the  omentum  is  removed, 
the  hemia  is  thereby  less  likely  to  recur.  Finally  the  extirpation  of  large 
pieces  of  omentum  is  not  entirely  devoid  of  risks.  These  risks  may  be 
enimierated  as  follows.  1.  Ligatures  have  been  known  to  slip,  with  resultant, 
sometimes  fatal,  secondary  hemorrhages.  2.  A  retrograde  thrombosis  occa- 
8ionally  occurs,  which  extends  to  other  branches  of  the  portal  vein,  particularly 
the  vessels  that  drain  the  transverse  colon  and  stomach;  such  a  retrograde 
thrombosis  may  be  the  souree  of  very  annoying,  if  not  fatal,  gastric  or  intes- 
tinal  hemorrhages.  These  accidents  have  been  especially  described  in  German 
reports.  3.  It  occasionally  happens  that  a  chronic  inflammation  begins  around 
the  ligatures,  resulting  in  the  deposition  of  massive  exudates;  these  exudates 
give  rise  to  veritable  tumors,  causing  much  pain  and  tenderness.  These  tu- 
mors  are  very  difficult  to  cure,  and  in  a  great  many  instances,  after  long  and 
tedious  attempts  at  relief  with  local  applications,  such  patients  finally  come  to 
laparotomy.  In  most  instances  the  center  of  these  masses  is  the  seat  of  a  small 
chronic  abscess. 

Excluding  strangulation,  there  is  only  one  indication  for  the  resection  of  omen- 
tum; and  that  is  when  the  omentum  is  irreducible.  This  is  apt  to  occur  in  cases  of 
hemia  of  long  standing,  when  the  prolapsed  omentum  has  become  so  traumatized  that 
large,  dense,  ball-like  masses  are  formed,  which  offer  a  meohanical  bar  to  reduction. 
In  a  few  very  rare  instances,  the  size  of  the  prolapsed  omentum  prevents  its  complete 
reduction. 

Metiiod  of  Eemoval  of  Omentum. — The  following  are  points  to  be  em- 
phasized.  1.  The  ligature  should  consist  of  nothing  but  catgut.  2.  The  in- 
dividual  pedicles  are  not  to  be  made  thicker  than  the  size  of  the  little  finger. 
3.  The  ligatures  should  be  so  placed  and  tied  that  there  is  no  possibility  of 
their  slipping  off. 

After  the  hernial  contents  have  been  replaced,  it  is  wi8e  to  sweep  the 
finger  around  the  neck  of  the  sac  within  the  peritoneal  cavitv  to  determine  if 
there  are  any  adhesions  in  the  neighborhood.  If  such  adhesions  are  present, 
they,  too,  should  be  liberated.  If  the  neck  of  the  hernial  sac  is  small,  traction 
upon  the  sac  is  sufficient  to  prevent  further  prolapse  of  the  intestine  during 
the  subsequent  manipulations ;  if  the  neck  is  wide,  a  narrow  packing,  ju- 
diciously  placed,  will  assist  in  holding  back  the  abdominal  contents. 

The  edge  of  the  incision  in  the  sac  is  now  grasped  by  a  few  arterv  forceps 
— traction  is  made,  and  ali  the  tissues  external  to  the  sac  are  carefully  dis- 
sected  a\vay.  A  finger  introduced  into  the  sac  greatlv  facilitates  this  manipu- 
lation.     If  the  peritoneum  alone  has  been  grasped,  the  liberation  of  the  sac 
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proceeds  very  sniootlilv;  iiideed,  it  caii  be  done  Lhiiitlv,  by  wiping  away  tha 
tissues  with  a  piece  of  gauze,  assiated  only  occasionallj  by  a  snip  witb  tbe 
£cis9or8. 

AVOIDANCE  OF  INJUKT  TO  THE  SPEEMATIC  CORD.— During  the  preceding 
manipulatJons  čare  niust  be  taken  not  to  injure  the  vas  deferena,  Thia  struc- 
ture  ean  alwnys  be  felt  and  seeu.  aiitl  if  its  close  proximity  is  constantly  borne  in  mind, 
čare  \vill  prevent  its  iiijiiry.  Iiijuries  to  the  vtis  deferens  are  alwaya  avoidnble^  and  are 
always  dne  to  cart4esHness.  If  the  vas  deferena  is  injiired,  it  ahould  alway3  be  re* 
paired;  the  method  will  he  discussed  later. 

Ali  unnecessarv  trauiiiatism  to  the  vessek  of  tbc  sperinatic  cord  should  also 
be  avoided;  major  injuries,  siich  as  tearing  or  diviaion  of  the  spermatic  arterv, 
maj  be  followed  bv  iieerosia  of  the  testis;  rougb  haiidlin«;  or  injiirj  of  the 
sperniatic  veiiis  or  pampiiiiform  plexiis  mav  be  followed  bj  tbrombosis  of 
these  vesscls,  leading  to  aii  orchitisj  whieb  prolongs  convalescence. 

At  this  step  of  the  operation  even  the  slightest  bleeding  pointa  shoold  be  caught 
and  li^ated  with  fine  catgut  In  the  loose  cellular  tissuea  in  wbich  the  work  is  per- 
fonned,  bleodinj^  fronj  even  the  smallest  ve&sels  ia  vc»ry  likely  to  be  folh>wed  by  an 
exten9ive  hematoiua,  which  may  prevent  primary  union,  and,  thereforc,  lead  to  a 
recurrence. 

The  isolation  of  the  sac  should  be  extended  Avell  iip  bejond  the  deep 
epigastric  arter}-;  indeed,  up  to  the  point  wherp  the  neck  of  the  sae  bci-ooiea 
continuous  with  tbo  general  peritoneal  cavitv.  This  part  of  the  isolation  of 
the  sac  luust  be  done  with  tlie  great€jst  geiitlenoBB,  because  bere  the  peritoneuiu 
18  very  thin  and,  tberefore,  easily  torn.  This  is  an  accident  of  no  great  con- 
secpicnee,  but  it  rendera  the  applieation  of  a  suture  or  ligature  to  the  neck  of 
tlio  sae  ne(?dless[y  difficnlt. 

AVOIDANCE  OF  INJURT  TO  THE  BLADDBE.— lu  1  sol  a  t  ing  the  aac  at  its 
iipper  part,  and  more  particnlarlv  npon  the  mesial  side,  tbere  is  encountercd 
very  frequently  a  maes  of  fattv  tiasue,  llere  another  \vord  of  caution  is 
neee8sary,  beeause  tbo  bladder  liea  just  beneath  this  fattv  niass;  and  unlesa 
čare  is  exerciaed,  injurv  to  tbo  bladder  mav  verj  readilv  oeeun  At  the 
same  timo  tbo  pri^sen<'t*  of  this  fat  sbould  not  lead  us  to  the  belief  tbat  tbe 
neck  of  the  sac  bas  heen  reacbed.  Tbe  isolation  of  tbo  neck  of  the  sac  must 
be  carried  stili  furtber, 

My  method  of  procedure  is  the  followin|2::     With  blunt  disBeetion  the  bladder  can 

hdisseoted  free  froni  the  peritonenm;  the  di8&e^:;tion  ia  earried  out  until  the  obliter- 

hypogaetric  artery  is  encountered  (this  can  be  reeogrnized  both  by  sig-ht  and  toueh, 

[resenibiing  in  size  and  feel  the  vas  deferens) ;  the  bladder  is  now  pushed  back»  and  the 

fligatioii  of  tbe  sae  proeeeded  with. 


LIOATION  OF  THE  SAC— If  the    ueck  of  tbe  sae  is  narrow,  the  entire  sao 

liftcd  with  slight  traetion;   a   needle   armed   witb  No.    2   lodin  catgut  is 
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pmiTiti  thrciuglj  tho  nviok  of  the  me  at  uhimt  ita  middle,  aiid  tied  first  on  one 
iide,  theri  oii  thii  (jUht,  and  finallj 


the 


If  the  neck 


'"'^//., 


masse  in  t  ne  same  groov 
of  the  šoe  i«  wi(lp,  it  in  bc!ltcr  to  cloae  it  hy  a  piirse-string  sutiire  passed  from 
within  tha  Bac  (  Fi^-  7).  The  redundant  purtion  of  the  sac  is  now  cut  away, 
al>out  %  cra.  dj«tiil  to  the  llgatiire.  If  this  step  of  the  operation  is  properly 
done,  the  »ttirnp  elips  back  apontaneoiialj.  When  the  operation  is  carried  oufc 
proporly,  a  view  from  within  the  peritoneal  cavitj  gho\vs,  at  most,  a  slight 
ptickering  of  the  peritoneum  at  the  site  of  the  internal  ingiiinal  ring,     Under 

no  ciroiimstances  muat  a  diniple  or 
a  srna II  aaecule  be  left  behind ;  thesc 
might  he  the  starting  point  of  a  re- 
rtir  renče. 

The  cord  is  now  replaced  in  its 
bed,  čare  being  taken  that  ali  hemor- 
rhage,  even  the  slightest,  lias  been 
controlled.  We  bow  prticeed  to  the 
next  step. 

4  Formation  af  the  Buttress. 
— The  woimd  is  e^posed  in  the  fol- 
lowing  manner:  The  upper  re- 
traetor  is  plače  d  into  the  skin  and 
Biibciitaneoiis  fat,  therebv  exposing 
the  cut  edge  and  anterior  surface  of 
the  aponeuroaia  of  the  extemal 
obiitpie  miiscle.  The  lovver  retractor 
13  placed  one  laver  deeper,  exposing 
to  fiill  view  the  shelving  edge  of 
Poupart's  ligament.  Small,  full- 
cnrvcd  needles  armed  with  No.  2 
Pagenstecber^B  celluloid  thread  are 
now  passed  in  the  following  man- 
ner ;  On  the  iipper  side,  eaeh  sutnre 
grasps  the  aponenroais  of  the  exteriial  obliqiie  and  the  iinited  internal  obliqne 
and  transversalis  mnseles;  when  the  limit  of  these  museles  bas  been  reaehed, 
the  next  sntnres  grasp  the  aponeiirosis  of  the  externaT  oblique  mu  se  le  and 
ex3njoined  tendon;  fnrther  toward  the  median  line  tbe  iipper  sntnres 
grasp  tbe  aponenrosis  of  the  extemal  obliqiie  nuiscle  and  tbe  edge  of  the 
sheath  of  the  rectns  muscle,  Upon  the  lower  side,  ali  the  antiires  sbould 
be  80  inserted  as  to  take  a  firm  bite  of  the  shelving  edge  of  Poupart's  ligament 
(Fig.  8). 

In  pasBin^  theee  Butures  throuRh  tbe  upper  side,  the  folIowio^  point  should  be 
noted.  The  ilio-inguinal  nerve,  which  runs  on  the  anterior  surface  of  the  internal 
obliqiie  niuscle^  should  be  avoided,  and  not  be  either  pierced,  or  ticd  withhi  the  sotures, 
If  the  nerve  runa  too  near  the  edge  of  the  internal  obliqne»  it  should  be  lifted  out  of 


Fia,  7, — Andrews'  Opefiation  foh  Ingutkal  Hen- 
nia;  8huwinu  Thajstmfikion  ani>  Ligation  oftke 
Nbck  uf  the  Sac. 
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the  way,    Mauy  eiises  of  paiii  and  neuralgia,  after  operations  for  hernia,  are  due  to  tlie 
careless  inclusion  of  thia  iierve  within  the  sutures. 


I 


In  paseing  the  sutiires  through  the  slielving  edge  of  Ponpart/s  liganient 
tho  folknving  poiiits  shoiild  be  Doted:  1.  The  sutiires  are  to  he  passed  hy 
[^ight;  it  is  important,  therefore,  that  the  tissues  hc  well  retracted,  so  thiit 
l*o!ipart\s  liganient  t^an  he  perfcetlv  aeen,  2,  The  siitiires  are  to  he  pa^i^ed 
in  ditferent  lines  of  cleavage  in  rouparfs  ligament;  otherwise  Ponpart^s 
Hgament  may  fray  or  aplit 


\vhen  the  siitnres  are  tied. 

ItL  The  needk^  ni  ust  not  he 
passed  too  deeplv ;  neglect 
of  t  h  is  point  h  as  reaulted 
in  injurv  to  the  deep  epi- 
gaatrie  and  external  ihae 
vessels. 

Ko  definite  rule  ean  he 
formuhited  as  tn  the  niun- 
ber  of  sutures  neeessarj. 
SufReient  are  tu  be  passed 
s(»  that,  when  tied,  the  en- 
tire  ingiiinal  e  a  n  u  1  is 
closed,  leaving  at  the  kiwer 
angle  enongh  rooni  for  the 
escap<"  of  the  cord  without 
strangulating  it  The  low- 
ermost  suture  is  inserted 
iipon  the  spine  of  the 
puhis,  The  sutures  are 
tied  snuglv,  hut  not  so 
tightly  as  to  stnuigte  the 
tiBsues.    If  the  sutnres  are 


'N 


V 


FlO,    8. — AnDRI;W*'  OkEHATION    por    iNUtUNAn  HerMA  WtTHOUT 

Tranhpi*antation  of  the  SfERMATir  CouD.  Urjpt'r  stitches 
griiHp  the  aponeuniHiM  af  ihp  i*xt<*riml  obUtju*\  the  iiitenml  c>l>- 
Uquti  and  trans venialia  tiiiucleti  atid  cimjoined  t^^ndon. 


ti>o  tight,  tlie  niusfh^s  within  their  grasp  degenerate  aud  are  eventuallj  eon- 
verted  into  eieatrieial  tisaue.  In  the  tving  of  the  sntnrea  the  aaaistant  de- 
preoses  the  nuiseles,  faeilitating  the  approximation  of  the  aponenrosih  to  Poii- 
part'8  ligament.  When  ali  the  snturea  are  properlj  tied,  no  muscie  whatever 
is  seeu  in  the  field  of  the  opera  ti  on, 

Sutures  of  Pagenstecher  linen,  when  tied,  ha  ve  no  tendencv  to  become  nn- 
knotted;  the  ends  niav,  therefore,  be  eut  fairlv  close  to  the  knot, 

a,  Overlapping  of  the  Aponeuroiis  of  the  I!xternal  ObHque*— The  skin 
and  HutM'utanenua  fat  t  ju  the  upper  half  t>f  the  i  ne  i  si  on  are  iio\v  retraeted,  and, 
if  nee€a8arY,  are  even  disseeted  further  away,  in  order  to  oxpose  a  good  part 
of  the  surfaee  of  tlie  aponeurosis  of  the  external  oh  h«  |  ne  nuisek*. 

Sutures  of  No.  2  ehroinieized  eatgut  are  now  passed  in  the  following  man- 
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ner:  Each  suture  grasps,  on  the  one  side,  the  anterior  surface  of  the  upper 
part  of  the  aponeurosis  of  the  external  obliqiie,  and,  on  the  other  side,  the 
cut  edge  of  the  lower  flap  of  the  aponeurosis.  When  these  are  tied,  the  lower 
flap  overlaps  the  upper  throughout  its  entire  extent  (Fig.  9). 

6.  Closure  of  the  Skin. — In  thin  individuals  the  skin  ineision  is  closed 
by  MichePs  elips;  in  fat  individuals  a  silk  suture  first  approximates  the  skin 
and  subcutaneous  fat. 

7.  Dressing  of  the  Wound. — The  dressing  of  the  wound  requires  consider- 
able  čare  and  judgment.  Some  surgeons  use  very  little  dressing,  being  content 
with  a  few  small  strips  of  gauze  fastened  on  with  collodion;  others  use  very 
voluminous  dressings,  which  inelude  the  scrotum  and  testes,  extending  down- 

ward  upon  the  tliighs  and  up- 
ward  to  the  ribs.  While  the 
first  is  not  safe,  the  latter  is 
exceedingly  irksome  to  the 
patient,  especially  in  warm 
weather. 

Our  dressing  is  a  com- 
promise  between  the  two.  A 
conipress  of  gauze  is  placed 
over  the  wound ;  over  this  are 
placed  a  few  pieces  of  loose 
gauze;  these  are  again  cov- 
erod  by  a  flat  conipress.  A 
snugly  fitting  spica  bandage 
is  then  applied,  leaving  the 
penis,  scrotum,  and  anus 
frce.  The  loose  gauze  be- 
tween  the  two  compresses  is  necessary,  in  order  that  firm  compression 
may  prevent  aH  capillary  oozing.  Its  omission  is  frequently  attended 
by  the  fomiation  of  a  hematoma,  or  at  least  by  the  escape  of  aseptic 
serum. 

Operation  for  Obliqtie  Ing^iinal  Hernia  in  the  Female. — The  radical  opera- 
tion  of  oblique  inguinal  hernia  in  the  female  is  the  same  as  in  the  male.  In 
the  female  the  round  ligament  is  treated  in  the  same  manner  as  the  spennatic 
cord. 


FiQ  9. — ANDRi5W8*  Operation  for  Inouinal  Hernia.    Over- 
lapping  of  the  aponeurosis  of  the  external  oblique. 


I  have  described  this  particular  operation  at  some  length,  because  to  my 
mind  it  is  infinitely  superidr  to  ali  others.  It  would  be  needless,  therefore, 
to'  speak  of  other  modifications.  There  is,  however,  one  more  operation  for 
oblique  inguinal  hernia  whicli,  in  the  liands  of  its  originator,  has  given  ex- 
cellent  results,  although  its  underlving  prineiple  is  eutirelv  different  from-  that 
of  Bassini.  A  short  description  of  it  appears,  therefore,  to  be  indicated.  I 
refer  to  the  "Verlagerung's  Methode"  of  Kocher.  "^ 
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Kociier's  Operation 

Kocher'8  operation  has,  even  in  the  liands  of  its  originator,  undergone 
nuraeroiis  niodifications ;  and  in  the  latest  reports  from  his  clinic  (33)  there 
are  described  2  niodifications,  each  of  which  has  its  own  indications.  The 
method  cannot  be  used  in  strangiilated  or  even  in  irreducible  hernia. 

1.  A  ciitaneous  incision,  extending  Hpward  from  the  external  inguinal 
ring,  parallel  with  the  fibers  of  the  aponeurosis  of  the  external  oblique,  ex- 
poses  the  external  inguinal  ring  and  anterior  surface  of  the  aponeurosis. 

2.  The  sac  is  isolated  from  the  spermatic  cord  at  the  extemal  inguinal 
ring,  freed  as  far  as  its  distal  extremity,  and  lifted  out  of  the  wound.  Ali 
this,  it  must  bc  understood,  is  done  without  splitting  the  aponeurosis  of  the 
external  oblique. 

3.  The  next  step  is  done  in  2  diflFerent  ways. 

(a)  "Invaginations  Verlagerung"  is  used  when  the  sac  is  complete  and 
has  not  been  incised  or  torn  in  the  previous  manipulations.  Curved  dressing 
forceps  grasp  the  apcx  of  the  sac,  and  the  sac  is  then  invaginated  around  the 
forceps ;  the  forceps  now  enters  the  extemal  inguinal  ring  and  is  passed  under- 
neath  the  aponeurosis  of  the  external  obIique  until  it  is  opposite  the  internal 
inguinal  riug  or  even  slightlj  bevond  it.  Using  the  dressing  forceps  as  a 
guide,  a  small  incision  is  now  made  in  the  aponeurosis  of  the  external  oblique 
and  deepened  until  the  cut  extends  through  the  external  layer  of  the  sac.  The 
invaginated  sac  is  grasped  by  an  artery  forceps  and  pulled  out.  The  sac  is  then 
pulled  taut,  transfixed,  ligated,  and  cut  away ;  the  stump  slips  back ;  the  parietal 
peritoneuni  and  aponeurosis  of  the  external  ol)lique  are  then  closed  by  sutures. 

(b)  "Laterale  Verlagerungs  Methode"  is  used  if  the  invagination  method 
is  iniposaible  becauso  of  the  shortness,  tcnsion,  or  thinncss  of  the  sac,  or  when 
it  has  requircd  incision.  In  this  čase  the  tip  of  the  sac  is  caught  in  the 
curved  dressing  forceps,  and  is  then  passed  through  the  external  inguinal 
ring  (without  invaginating  the  sac),  underiieath  the  aponeurosis  of  the  ex- 
ternal  oblique,  up  to  a  point  opposite  the  internal  inguinal  ring,  or  even 
a  little  beyond  it.  At  this  point  a  amall  incision  is  made  into  the  aponeurosis, 
and  through  it  the  sac  is  pulled  out;  not  being  invaginated,  no  incision  in  the 
parietal  peritoneuni  is  noccssarv.  The  sac  is  pulled  taut,  transfixed,  ligated, 
and  the  distal  portion  cut  away.  The  stump  slips  back,  and  the  small  incision 
in  the  aponeurosis  is  sewed  up. 

4.  The  next  step  consists  in  a  reefing  suture  of  the  aponeurosis  of  the 
external  oblique  and  narrowing  of  the  external  inguinal  ring  to  a  size  just 
permitting  the  escape  of  the  cord. 

5.  Finally,  the  cutaneous  incision  is  closed  in  the  usual  manner. 
Careful  analysis  of  what  is  done  in  either  of  the  Kocher  operations  will 

sliow  that  the  essential  step  is  merely  a  high  ligation  of  the  sac. 

Tf  a  radical  cure  reaults,  it  does  not  follow  that  the  operation  is  good; 
at  best  it  can  be  agreed  that  even  simple  high  ligation  of  the  sac  may  oc- 
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casionally  be  followe(i  by  a  radical  cure.     Why,  then,  is  it  necessarj  to  advise 
such  an  elaborate  inetbod  to  accoinplish  this  end? 

Aceording  to  the  first  reports,  the  Koeber  operation  gave  results  even 
better  than  the  Bassiiii  operation ;  but,  even  in  the  hands  of  tlie  originator  of 
the  method,  the  reports  are  beeoming  less  and  less  brilliant.  In  order  to  be- 
come  acquainted  with  the  method  I  did  the  operation  in  former  years  in  a 
iiumber  of  unselected  cases,  and  the*  results  were  not  satisf actory. 

POSTOPERATIVE    CoUESE    AND    CoMPLICATIONS    . 

Unless  there  is  a  definite  indication,  e.  g.  a  rise  of  temperature  which  can- 
not  be  accounted  for  otherwise,  the  dressings  are  not  disturbed  for  6  or  7 
days.  The  cutaneous  stitehes  or  Michel  elips  are  then  removed.  A  lighter 
spica  dressing  is  applied,  and  changod  as  often  as  nece8sary.  It  is  cus- 
tomary  to  keep  the  patients  in  bed  for  14  days.  If  their  strength  permits  it, 
they  leave  the  hospital  on  the  sixteenth  or  seventeenth  day.  The  spica  bandage 
is  discarded  after  another  week. 

1.  Eetention  of  TTrine. — The  most  frequent  complication  is  retention  of 
urine.  We  postpone  catheterization  as  long  as  possible,  but  most  male  pa- 
tients require  catheterization  for  one  or  two  davs.  Because  of  the  frequency 
with  which  catheterization  is  nece8sary,  operation  is  contra-indicated  in  ali  cases 
of  acute  gonorrhea  and  strictures  of  the  urethra. 

2.  Tympanites. — Postoperative  distention  of  the  intestines  is  a  frequent 
complication,  and  is  very  annoying  to  most  patients.  Repeated  enemata,  oc- 
casionally  with  oxgall  and  peppermint,  relieve  this  condition  as  a  rule.  On 
the  third  day  the  patient  receives  a  cathartic,  and  thereafter  there  should  be 
no  disturbances  on  the  part  of  the  intestinal  tract. 

3.  Postoperative  Fever. — This  is  very  frequently  seen  on  the  second  or 
third  day,  and  may  reach  as  high  as  101.5°  F.,  or  even  102°  F.  As  a  rule 
this  fever  becomes  normal  in  a  day  or  two.  During  the  summer  months 
children  may  get  true  hyperpyrexia,  up  to  106°  F.;  usually  even  this  high 
temperature  drops  to  the  normal  within  24  hours. 

4.  Postoperative  Pneumonia  or  Bronchitis. — This  is  a  common  complica- 
tion, especially  in  older  people.  Whether  it  is  due  to  the  anesthetic  or  to  an 
embolic  process  has  not  been  definitely  decided.  One  thing  is  certain:  pneu- 
monia occurs  just  as  frequently  after  operations  under  local  as  after  general 
anesthesia.  As  a  rule  these  pneumonias  are  of  a  mild  type,  and  recovery  is 
the  rule,  except  in  the  very  old. 

5.  Infection  of  the  Wound. — Infection  is  very  rare  with  modem  tech- 
nic  and  is  usually  slight,  being  limited  to  the  skin.  Opening  of  the  infected 
wound  is  followed  by  prompt  cure. 

Serious  infection  occasionally  occurs.  Because  of  the  extensive  cellular 
planeš  that  are  opened  up,  such  infections  progress  rapidly,  and  before  one  is 
aware  of  it  extensive  destruction  may  have  taken  plače. 
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Cases  of  this  nature  must  be  treated  ener^^etieallj.  No  tirne  shotild  be  wasted  in 
attempts  to  pre,«ierve  the  uliarifes  fur  a  radicol  curL*.  The  tissiie.s  shoiild  be  opeiied 
widely  iii  order  tu  vttuiltnt  the  hiftn-tion  i  iiu]vi^],  t\w  whoIe  proMf^m  resolves  itself  into 
the  trejitnieiit  of  a  pblegiiion.  Not  iiifreqiieiitb'  a  portioji  of  tbe  faiscial  stnietures 
aloughs  away.  In  the  treatnient  of  these  phkj?morious  infectiona,  it  is  just  as  impor- 
taijt  not  to  tlo  too  niueh,  as  it  is  not  to  do  too  little.  It  is  poaBible  that  the  infection 
may  be  liniite<I  oiiIy  to  the  more  supertieial  pknes.  In  tbese  ini^tant-^es  a  radical  cure 
18  not  excliided. 


The  peritoneal  siitiire  or  ligature  usuallj  holds  fimilj,  and  is  a  firm 
barrier  agaiiist  infection  of  the  peritoneum;  peritouitis  is,  therefore,  a  rare 
coniplioation, 

6.  Intestinal  Obstniction, — Intestinal  obatnietion,  dne  to  caiises  entirelj 
independent  i>f  tbe  operation  tVir  tbe  radieal  mrf%  niay  r»renr,  bnt  is  certainlj 
rare.     Iii  oiie  ease  T  observed  a  tvpieal  gaatrotnesenteric  ileiis. 


ACCIDKNTAL     DaNOERS     AND    DiFFICULTIES     ExCOUNTF:RKD     DuEING     THE 

Operation 


^f       1.     Injury  of  the  Sperinatic  Artery.— ^Tho   aperniatic   arterj    rnav    be    di- 
vided.     Inaanmeh  as  a  nntnre  of  tbe  veasel  is  practicailv  imposjsiblet  it  tnust 

khe  H  ga  te  d*     T  bere  is  danger  of  eomplete  neerosis  of  tlie  noruial  testis ;  one 
Itiav   bopc  at  least  far  a  partial    reatoration   of  tbe  eirenlation  tbrough  tlie 
arterv  of  tlie  vas  deferens;  at  best,  the  pnibabilitv   is  strung  tliat  tbe  testis 
wiU  9nhaei]iieiitly  atmphv. 
^_        2.    IiiJTiry  to  the  Spermatic  Cord, — Traiiniatism  of  the  apermatic  cord^  par- 
^^ieularly  of  tlie  veing,  is  verv  freqiieiitly  folltnved  bv  thromboais,     If  nuiiiv  of 
the  veiiiH  are  involved,  the  tlinniilM»sia  niav  extend  into  tbe  radielea  within  tbe 
testis  atid  eaiiae  an  infaret  of  tbis  organ.    This  ia  readilv  recnginzpd  bv  a  paiiifnl 
aod  tender  š\velliiig  in  tbe  serotnin.     Often  atropliv  of  tbe  t>rgan  followa.     Tlie 
disappearanee  of  these  svoiptonia  ean  be  rnateriallv  baatened  by  elevating  the 
^uc*rQtiiai  and  appivitig  heat 

^M        3.    Incomplete  Hemostada. — Tbia  ia  folIowed  by  an  extensive  hematoma. 

^BOcca8ionally  t  umora  of  maaaive  size  form,  wliieb  in  HI  trate  the  entire  openi- 

^^tive  fiebl  and  extend  into  the  scrotiun  and  dawii  the  tbigba.     Tbe  majority  of 

tbese  bematoijtata  abstjrb;  rarely  the  wound  reipurcs  reopening  or  ineisitni  of 

the  scrt>tnui  f*jr  drainage  mav  be  necesaary, 

^ft        4»     Division  of  the  Vas  Deferens. — 13y  never  dividing  or  entting  any  stnic- 

^■tiire  witliont  iirst  asaiiriug  oiioself  tlmt  the  en  t  does  not  iiivolve  the  vas  deferens, 

aecidents  to  this  stnietnre  will  not  bappen.     Tbe  divided  vaa  nmst  be  repaired, 

prcferabij  by  Feiiger'8  nieihod.    After  trimming  hoth  aevered  ends  cleanlv,  thev 

Ih  are  threadod  npon  a  very  fine  cambric  needle;  tbis  is  ratbt^r  difilonlt.  bnt  prac- 

Htieable  witb  a  Httle  patience,     The  two  ent  snrfaees  are  tben  antiired  togetber 

with  very  fine  silk.    Finallj  the  sharp  poiiit  of  the  needle  is  forced  through  the 

walls  of  the  vas  deferens  and  extracted. 
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5.  Injury  to  the  Bladder. — I  liave  alreadj  called  attcntion  to  the  fact  that, 
during  the  isolation  of  the  neck  of  the  sac,  a  mas3  of  fat  is  frequently  encoiin- 
tered.  This  mass  of  fat  must  be  treated  with  cantiou,  becaiise  its  presence  is  a 
fiign  warning  of  the  proximity  of  the  bladder.  This  fat  is  a  coiitinuation  of  the 
adipose  tissue  fiUing  the  space  of  Retzius.  When  a  tnie  hernia  of  the  bladder  is 
present,  this  fat  inay  form  a  large  mass ;  wheii  no  hernia  of  the  bladder  is  pres- 
ent,  the  mass  of  fat  is  small,  and  is  in  realitv  an  artefact,  being  dragged  out  as 
the  sac  is  pulled  upon.  Unless  carefiilly  isolated,  as  described  before,  2  aeci- 
dents  may  happen,  A  part  of  the  bladder  may  be  inchided  in  the  ligatiire,  or 
this  viscus  may  be  incised  or  torn.  If  recognized,  the  ligature  must  be  removed ; 
if  ligation  of  the  bladder  is  not  recognized,  sloughing  of  the  bladder,  with  the 
formation  of  a  urinary  fistula,  results. 

An  incision  into  the  bladder  or  a  tear  must  be  immediatelv  repaired  by  ex- 
act  suture.  None  of  these  sutures  must  penetrate  the  lumen  of  the  bladder; 
chromicized  catgut  may  be  used  for  the  first  row ;  silk  or  Pagenstecher's  linen 
for  the  second  or  even  third  row.  On  no  account  must  the  suture  line  be  drained 
or  protected  by  gauze  packing,  for  the  reason  that  a  fistula  is  apt  to  result.  If 
one  is  not  certain  of  the  integrity  of  the  suture  line,  a  smooth  drainage  tube 
or  rubber  dam  may  be  inserted  for  drainage.  Some  surgeons  prefer  to  keep  the 
bladder  empty  for  a  few  days  by  introducing  a  permanent  catheter,  but  this 
procedure  is  apt  to  cause  a  urethritis  or  cystitis.  I  prefer  to  catheterize  such 
patients  very  f requently,  say  »very  4  hours. 

6.  Injurj  to  the  Intestine. — Tn  isolating  and  incising  the  sac  the  intes- 
tine  may  be  injured.  Immediate  repair  is,  of  course,  necessary.  Such  injury 
is  not  as  rare  as  is  generally  believed.  Such  injuries  are  especiallv  liable  to 
happen  in  cases  of  so-called  "sliding  hernia" ;  these  hernijt*  frequently  have  no 
sac  at  ali,  or  only  a  very  minute  one,  and  the  gut  is  incised  under  the  im- 
pression  that  it  is  the  sac. 

7.  Ligation  of  the  Intestine  within  the  Ligature  of  the  Sac. — If  the  sac  is 
carelessly  tied  off,  the  ligature  may  include  a  small  knuckle  of  intestine  or  a  bit 
of  omentum.  To  avoid  this  accident,  it  is  best  to  have  the  assistant  tie  the  liga- 
ture or  suture  entirely  under  the  guidance  of  the  eve,  while  the  operator  Con- 
trols the  neck  of  the  sac.  Should  this  accident  happen,  iunnediate  liberation  of 
the  ligature  is  indicated.  The  subsequent  procedure  depends  upon  the  amount 
of  damage  done. 

8.  Slipping  of  the  Ligature. — A  carelessly  applied  ligature  may  slip  ofT 
during  postoperative  straining  or  vomiting;  this  inav  be  followed  by  pro- 
lapse of  the  intestine. 

9.  Injurj  to  the  Deep  Epigastric  Vessels. — If  injured,  these  vessels  may 
be  tied  without  fear  of  risk.  Erdman  (14)  has  published  an  interesting 
čase  in  which  the  superficial  epigastric  arterv  was  injured  at  its  origin  from 
the  femoral  artery,  an  accident  which  taxed  the  ingenuity  of  the  surgeon 
to  the  utmost. 

10.  Injury  to  the  Extemal  Hiac  Vessels. — The    external    iliac    artery    or 
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vein  may  be  iiijiired  if  the  dccp  sutiires  are  carelessly  passed.  In  order  to 
avoid  this  accident,  it  is  iiecessarj  to  have  good  expo8iire,  so  that  the  needle 
is  passed  iinder  pcrfect  control.  This  accident,  while  fortunatelj  rare,  is 
more  apt  to  liappcn  whcn  the  operator  attempts  to  operate  upon  a  left-sided 
hernia  while  standing  to  the  right  of  the  patient.  In  such  instances  the  needle 
is  passed  first  through  Poiipart's  ligament,  and  then  through  the  muscles; 
when  this  is  done,  the  needle  is  apt  to  pass  deeper  than  one  desires. 

11.  Chronic  Inflammatorj  Swelling8. — German  anthors  (Schloffer,  58) 
describe  the  forniation  of  a  chronic  inflamraatory  swelling  within  or  in  the 
iieighborhood  of  the  cicatrix.  This  is  a  late  complication.  These  inflammatory 
8welling8  make  their  appearance  a  long  time,  even  years,  after  the  opera- 
tion,  and  appear  to  be  dne  to  infection  around  the  silk  ligatnre  or  snture  with 
an  organism  of  a  low  degree  of  virulence.  There  results  an  exten8ive  exudate, 
with  little  pns  forniation.  An  incision  and  renioval  of  the  exudate  may  become 
necessary. 

Causks  op  Fait.ure 

Although  tho  operation  for  the  radical  cure  of  hernia  is  comparatively 
simple,  recurrences  occur  oven  in  the  best  of  hands.  It  is  important,  there- 
fore,  to  investigato  carefully  the  cause  or  canses  of  failures.  In  order  to 
appreciate  these  canses  at  their  trne  value,  a  brief  snmmary  of  the  principles 
iinderlyiug  the  radical  cnre  of  hernia  is  necessary. 

On  thcorotical  grouiids  no  in^uiiml  horiiia  is  curablo,  iinloss  the  testis  is  sacrificed. 
As  lon^  as  an  oponinj?  niiist  bo  left  for  the  escapo  of  the  spcrmatic  cord  throupfh  the 
transversalis  faseia,  thorc  rcniains  a  wcak  area,  throuph  which  a  recurrence  becomes 
lx)B8ible.  The  8urff(»on  pota  around  the  difficiilty  l)y  building  a  buttress  in  front  of  this 
wcak  aroa  froni  tho  nniscular  and  fascial  structiircs  in  the  neiphl)orhood. 

Durinj?  the  past  few  .ycar8  I  have  paid  much  attention  to  the  question  of  recur- 
rence after  various  attenii)ts  at  radical  cure.  As  a  result  of  these  studics  I  have 
fomiulated  cortain  conclusions  which,  in  some  particulars,  differ  from  those  commonly 
held.    The  following  are,  in  niy  experience,  the  most  common  causes  of  recurrence. 

1.  Incomplete  Isolation  of  the  Sac. — In  other  words,  the  sac  wa8  not  li- 
gated  snfticientiv  high,  leaviiig  behind  a  smaller  or  larger  dimplc,  affording 
an  excellent  starting  point  for  the  development  of  another  hernia. 

2.  Slipping  of  the  Ligature. — This  was  demcmstrated  in  at  least  two  cases 
re-operated  upon  by  me.  This  deduction  was  dravvn,  because  the  hernial 
contents  were  not  covered  bv  anv  parietal  scrosa,  l)eing  bnried  in  a  mass  of 
looso  adhesions.  On  Iv  near  the  neck  of  the  sac  was  any  serosa  present  and 
this  wa8  norma  1  in  appearance. 

3.  Failure  of  Removal  of  the  Sac. — Failure  to  dissect  out  and  ligate  the 
sac  bas  been  a  not  unconnnon  cause  of  recurrence,  e8pecially  in  the  past,  when 
the  belief  obtained  aniong  some  surge<ms  that  it  \vas  not  necessary  to  remove 
a    small    sac.      This    liaj)pene(l   particularly   when   the   surgeon   performed   a 
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bilateral  operation,  the  patient  having  a  manifest  hemia  on  one  side,  while 
the  other  side  wa8  operated  upon  "prophylactically."  Upon  the  second  side 
either  no  search  wa8  made  for  a  sac,  or,  if  one  wa8  found,  it  proved  so  small 
that  it  wa8  not  considered  worth  extirpation.  Nevertheless,  these  minute 
sacs  invariably  are  the  starting  points  for  a  recurrence.  I  do  not  approve  of 
the  indiscriminate  bilateral  operation  for  hemia.  The  radieal  cure  of  a  hemia 
should  not  be  done  unless  a  hernia  is  aetually  demonstrable. 

4.  Injudiciou8ly  Selected  Sutnre  Material. — A  very  freqiient  finding, 
when  operating  for  a  recurrence  of  an  inguinal  hernia,  is  the  following: 
After  opening  a  linear  scar,  the  manifest  evidence  of  primary  union,  the 
aponeurosis  of  the  external  oblique  is  found  8lightly  adherent  to  the  super- 
posed  and  subjacent  structures,  and  perfectly  intact.  The  internal  oblique  and 
transversalis  muscles  are  found  in  their  normal  anatomieal  positions;  a  few 
slight  cicatricial  adhesions  mav  be  present  between  these  muscles  and  Pou- 
part'8  ligament.  Otherwise,  the  union  of  these  structures  has  completely 
failed.  There  cau  be  no  que8tion  whatever  that  the  operation  was  correctly 
done. 

To  what  reasons  can  this  failure  of  union  be  ascribed?  There  are  only 
3  possibilities.  1.  The  knots  may  have  become  untied;  this  is  not  probable 
because  surgeons  are  careful  to  tie  their  sutures  well.  Furthermore,  even 
assuming  that  one  or  even  two  of  the  sutures  had  loosened,  it  is  hardly  probable 
that  ali  should  be  loosened.  2.  The  sutures  may  have  been  tied  too  tightly, 
thereby  strangulating  the  tissues,  or  they  may  have  cut  through  the  muscles. 
If  this  happened,  we  should  expect  some  scar  tissue,  or  at  least  degenerated 
muscle;  such,  however,  is  not  found.  3.  The  sutures  may  have  been  absorbed 
before  firm  union  had  taken  plače  between  the  attached  muscles  and  Pou- 
part'8  ligament.  This,  in  my  opinion,  is  the  only  logical  explanation.  This 
is  the  reason  why  I  advocate  Pagenstecher^s  linen  thread  instead  of  chromicized 
catgut.  I  have  no  hesitancy  in  stating  that  the  universal  adoption  of  a  more 
resistant  suture  material  will  be  followed  by  a  distinct  improvement  in  the 
statistics  bearing  upon  the  radieal  cure  of  a  hernia. 

Polva  (•'>5),  in  a  recent  article  upon  the  causes  of  recurrence  after  radieal 
operation  for  inguinal  hernia,  draws  a  similar  conclusion. 

For  the  same  reasons,  I  emphatically  condemn  aH  operations  for  the  radieal  cure 
of  inguinal  hemia  in  which  complicated  methods  of  suture,  requiring  8ubsequent 
removal  of  the  stitches,  are  advocated. 

5.  A  Badly  Selected  Operation. — A  badly  selected  operation  is  not  infre- 
quently  followed  by  a  recurrence.  Some  surgeons  perform  a  certain  typc 
operation  in  ali  cases.  As  I  shall  point  out,  a  uniform  operation  is  not  ap- 
plicable  for  ali  cases.  Some  cases  require  transplantation  of  the  cord,  others 
do  not.  Each  čase  must  be  studied,  and  the  nece8sary  operation  must  be 
selected  accordingly. 


6.  Infcction  of  the  Woiind. —  lufeetion  of  tbe  wniiDd,  piirtk-iilnrlv 
decper  piirtSj  ia  fuJIovved  by  cxtriision  of  the  siitures  loiig  beforc  imion  be- 
tween  the  muacles  and  Poiipart-s  ligament  bas  taken  plaee.  In  sncb  a  čase 
reciirreiiee  is  verv  apt  to  oeenr,  Slight  infectioii  of  the  superficial  structures 
lias  no  bearing  iipon  the  possibilitj  of  reeurrcnce* 

Eesux.ts 

In  the  introdiiction,  the  valne  of  piiblished  statistics  wa8  criticized  for  tho 
reason  that,  in  most  instanees,  tbev  are  not  correctlv  reported.  In  ordcr  to 
1k*  t»f  vahiP  statisti(\H  ^sbnnld  inebide  tbe  followitig  data  : 

1.  Time  ebipsed  siiiec  tbe  operation.  No  čase  operated  within  2  jeara 
shoiild  be  reported  as  ctired, 

2.  The  patient's  own  statement,  that  be  belie%'cs  binisc^lf  cured,  shoiitd 
not  be  aecepted.  An  exainination  by  a  coinpetent  surgeou  is  tbe  onlj  valid 
test. 

3*  Tbe  a^£^  aud  sex  of  tbe  patient  iniist  be  rooHidered.  For  instance, 
hernia  in  cbildrcn  iy  more  easilv  cored  than  in  the  adult;  vvbile  obliqiie  iii- 
giiinal  hernia  in  ft^males  is  more  easilv  cured  than  in  malea. 

4.  The  size  of  tbe  hernia  is  roanife3tly  of  iniportance  in  statistieal 
stiidies. 

5.  The  natnre  of  the  operation  must  be  taken  iuto  consideration. 
These  reqniremeiit8  are  difticnilt  to  obtain,  especiallv  in  certain  portions 

of  tbe  Unitod  Statcs»  wbere  the  populntion  is  constantIy  moving.     It  is,  there- 
fore,  bard  to  trace  postoperativc  cases. 

In  f:;encral,  it  may  be  atated  that  publiahed  statistics  vary,  as  to  the  miin- 
\)CT  of  rernrrfncrs,  froni  1  to  abont  8  per  (*ent.  I  ani  cmivinced  that,  if  ali 
cases  werc  tabnlated  correctlv,  tbe  percentage  of  reciirrcnceB  would  be  con- 
siderably  higber  than  tbose  given. 


DIBEGT   INGUIHAL  HERNIA 

SUKGICAI.   ANATOMT   AND   FATHOGENiSSlS 

Everj  hernia  which  niiikes  its  cscape  from  the  abdomen  on  the  mesial 
.side  nf  the  deep  epigastric  arterv,  is  callcd  a  direct  ingiiinal  hernia*  Tbe 
space  throngb  \vhich  it  piiHses  is  bonnded  internallv  by  tbe  edge  of  the  sbeatb 
of  the  rectns  mnselc,  extcrnally  by  tbe  deep  cpigastric  vessels,  and  below  by 
Poupart'8  ligament.  The  flonr  of  tbis  spacc  is  formed  8olely  by  tbe  transver- 
aalis  faaeia,  directly  behind  which  are  tbe  properitoneal  fat  (bere  always 
present)  and  tbe  peritnnenm.  Its  immediate  anterior  coverings  are  the  in- 
tereohimnar  filiers  and  fascia  covering  tbe  exterual  ingnina!  ring.  It  is 
evident,  therefore,  that  tlie  coverings  of  such  a  hernia  mnst  be 

1.     Peritonenm  and  properitoneal  fat* 
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2.  Transversalis  fascia. 

3.  Intercolumnar  fascia. 

4.  Skin,  superficial  fascia,  and  subciitaneous  fat 

In  very  rare  instances  the  hernia  escapes  froni  the  abdomen  at  a  some- 
what  higher  level,  and  either  makes  its  exit  throiigh  a  hiatus  in  the  intemal 
oblique  muscle  or  pushes  this  miiscle  ahead.  In  the  latter  instance,  the  in- 
temal oblique  muscle  must  be  added  to  the  coverings. 

A  direct  ingiiinal  hernia  is  iisuallv  small ;  in  fact,  it  is  only  in  the  rarest 
instances  that  such  a  hernia  descends  into  the  scrotum.  The  peritoneal  sac 
is  even  considerably  smaller  than  the  size  of  the  hemial  mass  would  lead  one 
to  believe,  because  a  good  part  of  the  protrusion  consists  of  properitoneal  fat, 
which,  as  compared  to  the  amoiint  foiind  in  oblique  ingiiinal  hernia,  is  very 
abundant  in  this  region.  The  observations  made  for  oblique  inguinal  hernia, 
in  regard  to  the  proximity  of  the  bladder,  apply  with  stili  greater  emphasis 
to  direct  inguinal  hernia.  It  is  particularly  in  this  variety  of  hernia  that  the 
bladder  runs  grave  danger  of  being  injured. 

ABTIFIOIAI.   HERNIA 

This  hernia,  which,  for  want  of  a  better  name,  I  have  called  "artificial" 
hernia,  is  a  variety  of  direct  inguinal  hernia,  and  is  e8pecially  common  in 
New  York  (^ity  among  Russian  Jews,  who  have  had  these  hernia;  made  ar- 
tificially,  in  order  to  escape  niilitary  duty.  The  niodus  operandi  is  approxi- 
matelv  the  following.  At  the  age  of  conscriptioii  the  willing  victim  is  blind- 
folded  and  placed  upon  the  floor,  the  operator,  who  makes  a  business  of  this 
proceeding,  invaginates  his  finger  into  the  scrotum  and  external  inguinal  ring, 
and  violently  forces  his  finger  directly  backward  iintil  something  gives  way; 
this  step  is  U8ually  accompanied  by  great  pain.  The  victim  is  then  given 
an  emetic,  consisting  most  frequently  of  an  emulsion  of  yeast,  and  in  addition 
is  ordered  to  use  strong  snuff  ad  libitum.  Within  2  or  3  day8  after  the 
operation  a  hernia  develops. 

I  have  operated  upon  a  number  of  these  cases,  and  have  always  foiind  a 
direct  inguinal  hernia,  with  a  tear  in  the  transversalis  fascia  covering  Hes- 
selbach'8  triangle.  The  prognosis  and  treatment  are  the  same  as  for  direct 
inguinal   hernia. 

Artificial  hernia  has  been  vcry  carefully  studied  by  Russian  surgeons, 
who,  of  course,  have  the.greatcst  opportunity  to  do  so.  The  natiire  of  the 
injurv  has  been  defincd  in  the  living  subject  and  also  expcriinentally  by 
Kr;yTnow  (35).  In  this  countrv  cases  have  been  reported  by  A.  G.  Gterster, 
Coley,  Parker  Svms,  and  myself. 

There  is  stili  another  form  of  hernia  which  may,  with  propriety,  be  clas- 
sified  under  the  heading  of  artificial  hernia.  I  refcr  to  hernia;  which  follow 
an  Alexander's  operation  for  shortening  of  the  roiind  ligaments.  While  a 
simple  affair,  this  hernia  is  not  as  easilv  explained  as  may  appear  on  first  sight. 
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Gvnecologists  explain  the  hernia  as  arising  from  an  injury  and  destruction 
c)f  the  aponeurosis  of  the  external  oblique  muscle;  for  this  reason  they  are 
careful  not  to  incise  this  stnicture,  the  operation  being  done  entirely  within 
the  confines  of  the  extemal  inguinal  ring.  I  believe  this  explanation  is 
crroneous,  and  offer  2  other  explanations ;  both  of  which  I  ha  ve  been  able 
lo  verify  at  operation. 

1.  The  afflicted  individual  had  already  a  potential  congenital  hernia.  In 
other  words,  the  roimd  ligament  made  up  a  part  of  the  wall  of  the  sac,  and 
the  hernia  only  became  apparent  when  the  round  ligament  was  pulled  out  for 
the  purpose  of  shortening  it.    In  this  form,  the  hernia  is  of  the  oblique  variety. 

2.  There  must  have  occurred  during  the  operation  an  iiijury  or  infection 
i)f  the  transversalis  fascia  covering  Ilesselbach^s  triangle,  because  the  hernia 
is  a  direet  inguinal  one. 

In  both  instances  the  aponeurosis  of  the  external  oblique  muscle  was 
found  normal. 


TBEATMENT  OF  DIREOT  INOUIKAL  HERNIA 

As  a  rule,  no  special  methods  are  given  for  the  operative  treatment  of 
direet  inguinal  hernia.  This  I  believe  is  an  error;  a  distinction  should  be 
made  in  the  treatment  of  an  indirect  and  direet  inguinal  hernia.  This  brings 
up  the  following  que8tion: 

When  Should  the  Cord  Be  Trans- 
planted? — Figure  10  is  a  diagram- 
niatic  cross-section  of  the  inguinal 
region  taken  through  the  2  inguinal 
rings,  to  indicate  the  anatomy  of  the 
2  forras  of  herniie  which  occur  in 
this  region ;  namely,  direet  and  indi- 
rect. It  is  seen  that  the  intemal  in- 
guinal ring  (site  of  exit  for  an 
<)l)lique  inguinal  hernia)  is  situated 
f)ii  the  outer  side  of  the  deep  epigas- 
tri(!  arterv.  It  is  somevvhat  overlapped 
l)y  the  internal  oblique  and  trans- 
versalis muscles,  and  wholly  by  the 
aponeurosis  of  the  oxternal  obHque, 
and  is  situated  at  some  distance  up- 

ward  and  outward  from  the  external  inguinal  ring.  Furthermore,  it  is  evident 
that  the  intemal  opening  of  a  direet  inguinal  hernia  (corresponding  to  the  in- 
ternal inguinal  ring  in  an  oblique  inguinal  hernia)  lies  to  the  inner  side  of  the 
deep  epigastric  vessels,  directly  behind  the  extemal  inguinal  ring;  and  is  prac- 
tically  without  anv  protection,  unless  one  chooses  to  call  the  spennatic  cord  and 
the  delicate  intercolumnar  fascia  such. 


Fig.  10. — DiAGRAMMATic  Section  of  the  Inguinal 
Region,  Illustratino  the  Relationb  of  an 
Oblique  and  of  a  Direct  Inguinal  Hernia 
TO  the  Deep  Epigastric  Artery.  1,  Pcrito- 
neum;  2,  transversalis  fascia;  3,  internal  oblique 
and  transversalis  muscles;  4,  external  obligue; 
5,  intemal  inguinal  rinj;;  G,  external  inguinal 
ring;  7,  situs  of  an  obligue  injoiinal  hernia;  8, 
deep  epigastric  artcry ;  9,  situs  of  a  direet  ingui- 
nal hernia;  10,  spermatic  cord. 
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FlQ.   11. CrOSS-BECTION  OF  AN  OpERATION  FOR  THE 

Radical  Cure  OF  AN  Inguinal  Hernia,  Without 
Transplantation  OF  THE  CoRD.  (Ferguson-Co- 
Iey.)  1,  Peritoneum;  2,  transversalisfascia;  3,  in- 
ternal  oblique  and  transversalis  muscles;  4,  extcmal 
oblique;  5,  intemal  inguinal  ring;  6,  extemal  ingui- 
nal ring;  7,  situsofan  oblique  inguinal  hernia;  8, 
deep  epigastric  artery ;  9,  situs  of  a  direct  inguinal 
hernia;  10,  spermatic  cord. 


Now  in  order  to  build  the  proper  buttress  at  the  site  of  the  weake8t  part 
of  the  abdominal  wall,  the  logical  procedure  would  be  to  put  our  buttress  to 
the  mesial  side  of  the  deep  epigastric  artery   in  the  direct  hernia,  and  to 

the  outer  side  of  this  vessel  in  the 
^  oblique  varietj.      The  problem  re- 

mains :  How  had  this  best  be  done  ? 
Figure  11  ilhistrates  an  opera- 
tion  for  the  cure  of  inguinal  hernia, 
without  transplantation  of  the  cord^ 
and  Figure  1 2  one  with  transplanta- 
tion of  the  cord. 

In  ali  operations  for  inguinal 
hernia,  as  has  been  shown  in  a 
previous  c  h  a  p  t  e  r  ,  the  intemal 
oblique  and  transversalis  muscles 
are  sutured,  for  a  greater  or  lesser 
distance,  to  Poupart's  ligament. 
When  the  cord  is  transplanted,  the 
line  of  attachment  extends  from  the 
point  of  emergence  of  the  spennatic 
cord,  undemeath  the  intemal  oblique  muscle,  down  to  the  spine  of  the  pubis. 
When  the  cord  is  not  transplanted,  the  line  of  attachment  extends  frora  the 
point  of  origin  of  the  internal  oblique  and  transversalis  muscles  to  a  short  dis- 
tance from  the  spine  of  the  pubis,  leaving  an  opening  for  the  escape  of  the 
spennatic    cord    into   the    scrotum. 

Let  us  now  examine  on  Figure  ^ 
12  the  site  of  exit  of  an  oblique  in- 
guinal hernia.  We  note  the  hole 
in  the  transversalis  fascia  through 
which  the  spermatic  cord  escapes. 
In  this  čase  a  typical  Bassini  opera- 
tion  with  transplantation  of  the  cord 
was  done,  with  suture  of  the  muscles 
to  Poupart's  ligament;  of  necessitj 
a  hole  was  left  for  the  exit  of  the 
cord.  In  other  words,  the  hole  in 
the  transversalis  fascia  stili  remains, 
and  ali  that  we  have  really  accom- 
plished  is  to  increase  the  depth  of 
this  hole.  This  "hole"  reallj  repre- 
sents  a  cylindrical  hollow,  very  shal- 

low,  its  wall  being  composed  merely  of  the  thickness  of  the  transversalis  fascia. 
By  suturing  the  muscles  to  Poupart'8  ligament,  this  shallow  section  of  a  cylinder 
is  deepened  to  the  extent  of  the  thickness  of  the  sutured  muscles ;  but  a  literal 


Fig.  12. — Cross-bection  of  an  Operation  for  the 
Radical  Cure  of  an  Inguinal  Hernia,  with 
Transplantation  of  the  Cord.  (Bassini.)  1, 
Peritoneum;  2,  transversalis  fascia;  3,  intemal  ob- 
lique  and  transversalis  muscles;  4,  external  oblique; 
5,  internal  inf^inal  ring;  G,  extemal  inguinal  ring; 
7,  situs  of  an  oblique  inguinal  hernia;  8,  deep 
epigastric  artcry;  9,  situs  of  a  direct  inguinal 
hernia;  10,  spermatic  cord. 
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ing  fiiiallv  is  siitured  the  apoiieiirosia  of  the  external  <jbliqiie;  and,  to  my  mind, 
this  aponeiirosis  of  tlio  exteri»al  obli^iio  la  the  only  stnictiire  that  reallj  oecludea 
the  hiatUH.  It  is  appareiit,  hy\vever,  thut  tliis  nppration  verv  matcriallv  fortiHe:^ 
the  spacc  to  the  me^ial  side  of  the  deep  epiga^trie  a  rte  r  v.  It  folh>ws,  thereforo, 
that  this  is  evidentlj  not  the  best  operatioii  for  obliqiie  ingriinal  heriiia,  but  is 
tlie  mie  of  clioice  for  direet  iniriiinal  horiiia* 

Finali  v  let  os  tuni  to  Figiire  11.  Again  we  see  the  hole  in  the  transver- 
salifl  fascia  throiigh  which  the  cord  emerges*  In  this  operation,  however,  the 
cord  was  iiot  traiisplanted.  The  cord  waB  not  distiirbed  at  allj  onlv  the  internal 
ohliqiie  aud  tranaversalis  iiiuscies  bcing  siUured  over  it  to  Poiipart^s  liga- 
ment;  above  this^  as  in  aH  other  operatioiis,  tho  divided  aponenrosis  of  the 
external  oblique  \vaa  sutured.  It  ia  true  that  in  this  čase,  also^  we  are  com- 
pelled,  of  necessitVj  to  leavc  an  opeuing  for  the  escape  of  the  spcrmatic  cord 
into  the  scrotiim;  but  wc  place  this  opening  downward  and  inward,  at  sume 
distauce  from  the  internal  ingiiinal  ring,  where  it  does  not  interferc  \vith 
the  buttresH  in  front  of  the  internal  ingiiinal  ring,  Keepiiig  these  points  in 
niind,  it  becoiocs  evident  that  this  niiist  be  the  operation  of  ehoice  in  obliqne 
ingninal  hernia,  bnt  not  in  the  direct  varietv. 

The  qnestiou  of  transplanting  the  cord  or  not,  thereforej  reso! ves  itself 
into  the  following: 

1,  Tranaplant  in  direct  ingrninal  hernia. 

2.  Do  not  transplant  i  o  oblique  ingiiinal  hernia. 

Attention  was  first  drawn  to  this  im[>ortant  fact  by  me  in  1911  (46).  Since  that 
ti  me  tlmse  facts  h  a  ve  beon  accepted  g:eoera]ly. 

It  ia  iiecdles8  to  mention  that  tht?  Andrevpš'  niodifi^ation,  wherein  the  deep  sutures 
include  not  only  the  internal  oblicjue  and  transversalis  nuiscles,  Init  also  the  aponeu- 
rosid  of  the  external  oblique,  can  be  modiiied  accurding  to  hoth  indications. 
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The  treatnient  of  rccurrcnt  ingninal  hernia,  as  far  as  the  operation  ia 
concerned,  is  that  of  the  priniarv  hernia,  There  are,  however,  a  few  minor 
diBtingni.shing  featnres  to  which  attention  ninst  be  called. 

The  preparatimi  of  the  opera  t  i  ve  field*  prior  to  the  isolation  and  extirpa- 
tion  of  the  sac  and  tlie  introduetion  of  the  deep  sutiircs,  is  apt  to  be  ditticnlt 
and  tedioiis,  on  acconnt  of  extensive  adhesions.  It  is  importaut  to  rcmovo 
ali  the  eieatricial  tissne,  so  that  the  norinal  anatomical  landniarks  shall  be  in 
perfcc^t  evidence.  I  einj)ha8ize  the  necessitv  *»f  never  proceediiig  to  tho 
plastic  part  of  tho  operation  nntil  there  is  a  perfect  exposnrc  of  tfic  normal 
anatomical  stmctiires  and  relations.  Especial  čare  is  reqnired  in  the  isohition 
of  the  sae^  as  injyries»  particnlarlj  to  the  vas  dcferens,  are  likely  to  happeu. 
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The  operation  in  other  respects  does  not  differ  from  that  for  the  primary 
hemia. 

The  prognosis  for  the  cure  of  a  recurrent  inguinal  hemia  is  just  as  good 
as  after  a  primarj  operation. 


SUBVAEIETIES  OF  INGUINAL  HEBNIA 

Oblique   inguinal   hemia   has   numerous  subvarieties.     If  critically   ex- 
amined,  these  varieties  fall  into  two  groups,  viz. : 
I.     Anomalies  of  the  hemial  sac. 
II.     Anomalies  of  the  hernial  contents. 

L    ANOlfAIJES   OF  THE  HEBNIAL   SAO 

1.       CONGENITAL    InOUINAL    HeENIA 

Aiiatoiny  and  Fathogenesis. — The  name  "congenital  ingiiinal  hemia"  is, 
to  my  mind,  a  misnomer.  First,  becaiise,  according  to  some  authors,  al) 
inguinal  hernia?  are  congenital,  and  this  name  is,  therefore,  not  8ufficiently  dis- 
tinctive.  Secondly,  because  we  occasionally  meet  with  hernise  that  are  really 
congenital,  in  as  far  as  they  are  antenatal  in  origin,  or  were  noticed  imme- 
diatelv  or  shortlv  after  birth ;  nevertheless,  they  are  not  of  the  tvpe  included 
under  the  term  "congenital  inguinal  hemia."  Thirdly,  because  by  the  word 
"hemia"  we  mean  a  peritoneal  sac  plus  its  contents.  Vet  some  patients  have 
a  sac  of  distinctly  congenital  type,  which,  nevertheless,  harbored  no  contents 
until  late  in  life.  In  other  words,  a  hernia  of  this  variety  is  really  not  con- 
genital; aH  that  is  congenital  is  the  sac.  But  this  name  has  become  a  con- 
vention,  and  for  our  purpose  will  be  retained.  Indeed,  there  is  no  hann  in  its 
perpetuation,  provided  one  always  remembers,  first,  that  there  are  other  con- 
genital hernise,  which  are  not  of  this  variety,  and,  sccond,  that  it  is  only  the 
sac  which  is  congenital,  while  the  hernial  contents  may  be  acquired. 

Anatomically  the  diflFerence  between  a  congenital  and  an  acquired  hernia 
is  the  following.  As  is  well  known,  the  testis  in  its  dcsccnt  into  the  scrotum, 
is  always  accompanied  or  even  preceded  by  an  outgrowth  of  the  peritoneum, 
that  has  receivcd  the  name  of  processus  vaginalis  peritonei.  After  the  descent 
of  the  testis,  the  peritoneum  becomcs  shut  off  at  the  internal  inguinal  ring 
and  just  above  the  testis.  The  intervening  portion  becomos  obliterated  and 
remains  as  a  fine  cord-like  structure  within  the  confines  of  the  spermatic  cord; 
the  distal  portion  persists  and  becomes  the  tunica  vaginalis. 

This  obliteration  is  subject  to  various  maldevelopments ;  with  one  of  these 
we  are  now  dealing.  Let  us  assume  the  following  condition;  the  testis  has 
fully  dcscended  into  the  scrotum,  accompanied  by  the  normal  processus  vagi- 
nalis, but  here  the  course  of  normal  devclopment  has  ceascd;  i,  e.  the  proces- 
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sus  vaginalis  has  failed  to  become  shut  off  at  both  the  testicular  and  the 
abdominal  ends  (Fig.  13),  nor  has  the  intervening  portion  become  ob- 
literated. 

It  is  evident,  therefore,  that  we  have  here  a  complete  hemial  sac,  which 
communicates  above  with  the  general  peritoneal  cavity.  This  is  the  varietj 
known  as  "congenital  inguinal  hernia,"  though  manifestly  the  sac  alone  is 
strictlj  congenital;  hemial  contents  may  find  their  way  into  the  sac  before, 
during,  or  soon  after  birth.  On  the  other  hand,  hemial  contents  may  not 
find  their  way  into  the  sac  until  late  in  lif e ;  perhaps  never. 

Anatomicallv  there  are  certain  other  well-marked  differences  between  a 
congenital  hemia  and  an  acquired  hemia.  The  sac  of  a  congenital  hemia  is 
very  apt  to  be  exceedingly  thin,  so  that  its  isolation  is  decidedly  more  dif- 
ficult,  particularly  in  the  region  of  the  neck.  The  isolation  is  rendered  more 
difficult  by  the  fiirther  fact  that  not  infrequently  the  com- 
poiient  parts  of  the  spemiatic  cord  are  not  gathered  into  a 
distinct  strand,  biit  are  spread  out  over  a  wide  area  of  the 
sac.  Not  infrequently  there  are  to  be  seen  ridges  or  eleva- 
tions  within  the  himen  of  the  sac,  that  are  very  probably 
incomplete  attempts  on  the  part  of  nature  to  afTect  an  oblit- 
eration.  These  may  be  the  causes  of  a  subseqiient  strangiila- 
tion,  that  are,  therefore,  entirely  intrasacular,  as  opposed  to 
the  usual  extra8accular  causes  of  strangulation.  I  have  de- 
scribed  two  siich  instances  (41).  Since  then  I  have  seen 
another  čase. 

It  is  manifest  that  in  male  patients  the  recognition  of  a  illustratinothb 
congenital  hernia  is  verv  easv,  after  the  sac  has  boen  opened.  Sac  of  a  Conoen- 
in  i?  J.1       i.  "  i.-      '   -i.!--      ^1  X  -i.    •  "^^    Inouinal 

Jlie  presence  oi  the  testis  within  the  sac  stamps  it  imrae-        Hbrnia. 

diately  as  siich.     In  the  female,  however,  this  diagnostic 

mark  is  absent.     Nevertheless,  it  is  just  as  important  to  recognize  congenital 

hemise  in  the  female  8ex  as  in  the  male. 

In  females  the  processus  vaginalis  is  called  the  canal  of  Nuck,  and  as 
in  the  male  this  canal  becomes  obliterated  and  remains  as  a  thin  cord  ac- 
companying  the  roiind  ligament.  Failure  of  obliteration  of  the  canal  of  Nuck 
may  give  rise  to  a  congenital  inguinal  hernia.  Its  recognition  and  differentia- 
tion  from  an  acqiiired  hernia  are  very  difficult.  I  have  found  that  the  pnly 
means  of  recognizing  a  congenital  inguinal  hemia  in  the  female  is  the  in- 
timate  adherence  of  the  sac  to  the  round  ligament. 

Iiideed  this  adhesion  is  ao  close  that  attempts  to  dissect  it  free  usuallv 
result  in  a  shredding  of  the  sac.  If  sueh  a  sac  is  traced  upvvard,  it  will  be 
found  to  be  directly  continuous,  on  the  mesial  side,  with  the  serosa  covering  the 
iiterus. 

Treatment. — The  treatment  of  a  congenital  inguinal  hernia  differs  from 
the  treatment  of  an  acquired  one  only  in  the  manipulation  of  the  sac. 

The  isolation  of  the  sac  may  be  exceedingly  difficult,  particularly  in  voun'^ 
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children,  because  of  its  exceeding  thinness  and  the  frequent  spreading  out  of 
the  structures  of  the  cord  over  a  large  part  of  the  sac.  Great  čare  is,  there- 
fore,  required;  othenvise  the  sac  is  torn,  making  its  complete  isolation  and 
ligation  a  difficult  problem.  After  the  sac  has  been  isolated,  it  may  be  dealt 
with  in  different  way8. 

1.  The  sac  is  ligated  at  the  internal  inguinal  ring,  the  rest  is  everted 
and  sutured,  as  in  the  Winkelmann  operation  for  hydrocele.  When  the  pro- 
cedure is  finished,  the  serosa  lies  everted,  and  is  in  contact  with  loose  cellular 
tissue. 

2.  The  sac  is  ligated  at  the  internal  inguinal  ring,  cut  off  at  the  testicular 
end,  and  sutured  there,  so  as  to  form  a  new  tunica  vaginalis.  The  inter- 
vening  portion  is  extirpated. 

3.  The  sac  is  ligated  at  the  internal  inguinal  ring,  and  is  then  dissected 
away  as  far  as  its  attachment  to  the  testis.    I  prefer  the  last  method.    There  is 

no  advantage,  as  a  large  experience  has  demonstrated,  in  the 
constructing  of  a  new  tunica  vaginalis. 

2.     Hernia  into  the  Funicular  Process 

We  have  seen  that  in  "congenital  hernia,"  so-called,  the 
vaginal  process,  formed  during  the  descent  of  the  testis,  has 
not  been  shut  off  anywhere  throughout  its  extent.  Let  us  now 
assume  that  the  vaginal  process  is  shut  off  at  its  inferior 
extremity  only,  forming  a  normal  tunica  vaginalis;  while 
the  remainder  of  the  canal  remains  patent.  We  are  then 
dealing  with  a  "hernia  into  the  funicular  process" 
(Fig.  14). 

Hernia  into  the  funicular  process  differs  from  an  ordi- 
nary  acquired  scrotal  hernia  in  that  the  lower  end  of  the  sac 
and  the  tunica  vaginalis  are  intimately  adherent,  while  in  an 
acquired  scrotal  hernia  this  part  of  the  sac  is  free.  In  the 
hernia  into  the  funicular  process,  therefore,  the  tip  of  the  sac 
must  be  separated  from  the  tirnica  vaginalis  by  sharp  dissection;  this  occa- 
sionally  results  in  opening  up  of  the  tunica  vaginalis,  an  injury  of  no  conse- 
quence  whatever. 

For  precision's  sake,  it  may  be  added  that  another  difference  be- 
tween  a  hernia  into  the  funicular  process  and  an  acquired  scrotal  hernia 
exists  in  the  fact  that  in  a  hernia  into  the  funicular  process  the  slender  fibrous 
structure,  the  remains  of  the  obliterated  processus  vaginalis,  is  want- 
ing. 

The  treatment  of  a  hernia  into  the  funicular  process,  with  the  exception 
of  the  necessary  sharp  dissection  of  the  inferior  extremity  of  the  sac  from 
the  tunica  vaginalis,  does  not  differ  from  that  of  an  ordinary  acquired  inguinal 
hernia. 


Fia.  14. — Diagram 
Illustrating  thb 
Sac  op  a  Hernia 
Into  the  Fun- 
icular Process. 
Note  the  i  n  t  i  - 
mate  connection 
between  the  fun- 
dus  of  the  sac  and 
the  tunica  vagi- 
nalis. 
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3.     Enctsted  Hernia 

Let  us  now  assiimc  that,  instead  of  the  distal,  the  proximal  end  of  the 
processus  vaginalis  has  been  shiit  off,  the  remainder  of  the  sac  remaining 
unobliterated.  If  a  hernia  now  occiirs,  it  is  evident  that  a 
I>ortion  of  the  peritoneiim  lining  the  general  peritoneal  cavity 
will  protrude  into  a  completely  shiit  off  serosal  sac.  This 
variety  of  hernia  has  received  the  8omewhat  ambiguous  name 
"ency8ted  hernia"  (Figs.  15,  16). 

In  operating  upon  such  a  čase,  one  is  surprised,  upon  in- 
cising  the  sac,  to  find  at  first  no  hernial  contents ;  indeed,  not 
even  a  communication  with  the  general  peritoneal  cavity  is 
foiind.  If  this  sac  is  now  extirpated  (a  somewhat  difficult 
niatter  at  its  iipper  extrcmity),  or  if  its  posterior  wall  is  in- 
cised,  we  are  again  surprised  to  find  another  sac,  which  is  the 
trne  sac  of  the  hernia. 

This  hernia  differs  from  the  ordinary  acquired  hernia, 
first,  in  the  presence  of  the  extra  sac,  in 
which  the  testis  is  embedded,  and,  second, 
in  the  difficiilty  of  extirpating  the  sac,  especially  at  its  upper 
extremity,  wherc  it  is  adherent  to  the  distal  extremity  of  the 
trne  hernial  sac. 

This  form  of  hernia  is  very  rare,  and  is  even  more  rarely 
diagnosticated  before  operation.  Its  main  interest  lies  in  the 
pcculiar  development  of  the  hernia. 

Treatment. — ^With  the  exception  of  the  peculiarity  of  the 
2  different  sacs,  which  may  caiise  tronble  in  their  recognition, 
and  a  slight  difficnlty  in  their  isolation  and  extirpation,  the 
treatment  of  an  encvsted  hernia  does  not  differ  from  that  of 
an  ordinarv  aeipiircd  ingninal  hernia. 


Fia.  16. — Diagram 
Illustrating  thb 
CoNDinoN  Prior 

TO      THE      FORMA- 
TION     OF    AN     En- 

CT8TBD  Hernia. 


Fig.    16. — Diagram 
Illustrating  thb 

CONDITION  AfTER 
THB  FORMATION 
OF    AN     EnCTSTED 

Hernia. 


4.     Infantile  IIkrnia 


The  tenn  ^^infantile  hernia''  is  another  misnomer.  Some 
authors  describe  a  hernia  in  which  the  maldevelopment  is 
practically  identical  with  that  of  an  ency8ted  hernia ;  but  the 
hernial  protrusion,  instead  of  l)ecoming  invaginated  into  the 
prcformed  lower  sac,  descends  bohind  it;  to  this  form  they 
have  applied  the  vagiie  term  "infantile  hernia"  (Fig.  17). 

I  see  no  necossitv  for  this  subdivision ;  there  is  no  ma- 
terial difference  between  the  two  fonns  of  hernia. 

5.       TTkRNIA  CoMPLrCATKD  WITir  TEVDROCKLE 

TIvdrocele  as  a  complication  of  liernia  is  met  with  frequently,  and  in  one 
form  may  be  puzzling  to  the  iiioxperienced. 
50 


Fig.  17. — Diagram 
Illustrating  the 
Sac  of  an  Infan- 
tile Hernia. 
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Fig.  18. — Diagram 
Illustratino  a 
Htdrocele       of 

THE  TUNICA  VaG- 
INALI8. 


When  any  shiit-off  portion  of  the  peritoneum  is  so  diseased  as  to  exude 
serum  in  excess  of  the  normal,  the  resiilting  cvst  is  called  a  hydrocele.  It 
has  been  repeatedly  mentioned  that,  in  the  nonnal  descent  of 
the  testis,  ccrtain  portions  of  the  processus  vaginalis  peritonei 
become  uormallv  or  abnormally  shiit  off;  anv  portion  mav 
thus  come  to  harbor  a  hydrocele  effusion.  We  niay,  theref ore, 
have  the  following  varieties. 

Varieties. — (a)  Tlie  normal  process.  The  processns 
vaginalis  is  shut  off  at  its  abdorainal  and  testieular  ends, 
while  the  intorvening  portion  becomes  obliteratod.  There  is 
left  a  shut-off  portion  of  the  peritoneum  at  the  testicle.  This, 
if  filled  with  an  exce8s  of  serum,  forms  a  **hydrocele  of  the 
tunica  vaginalis  testis"  (Fig.  18). 

(b)  The  processus  vaginalis  fails  to  become  shut  off  at 
either  end,  and  remains,  therefore,  in  open  communication 
with  the  general  peritoneal  cavity.  If  a 
hernia  forms  it  is  called  a  "congenital  in- 
guinal  hernia" ;  if  only  an  excess  of  serum  is  presont,  it  is 
called  a  "hydrocele  communicans."  This  varietv  has  also  a 
number  of  subvarieties;  their  discussion,  however,  would  lead 
us  too  far  (Fig.  19). 

(c)  The  processus  vaginalis  becomes  shut  off  at  its  upper 
end  only,  the  lower  end  remains  open,  while  the  remainder  is 
imobliterated.  If  a  hernia  now  forms,  it  is  called  an  "en- 
cysted  hernia."  The  condition  associated  with  an  excess  of 
serum  into  such  a  sac  has  not  received  a  distinctive  name, 
being  difficult  of  differentiation  from  an  ordinarv  hvdrocele 
of  the  tunica  vaginalis.  Only  at  operation 
can  this  be  determined,  differentiation  de- 
pending  upon  the  fact  that  the  extirpation  of  the  sac  of  the 
hydrocele,  at  its  upper  extremity,  can  only  be  accomplished 
by  sharp  dissection  (Fig.  20). 

(d)  Finally  the  processus  vaginalis  may  become  shut  off 
at  both  ends,  while  the  intermediate  portion  is  not  obliterated, 
or  is  obliterated  only  in  parts,  so  that  either  one  large  sac,  or 
2  or  more  small  saccules,  persist.  If  an  exudation  takes  plače 
into  these  sacs,  we  have  before  us  a  condition  that  has  received 
the  name  of  "hydrocele  of  the  cord"  (Fig.  21). 

Treatmcnt. — Any  of  these  varieties  may  be  encountered 

in  an  operation  for  inguinal  hernia.     Various  methods  of 

treatment  have  been  proposed  for  them.     At  present  2  vie 

witli  each  other  for  favor.     1.  Incision  and  puture  of  the  sac 

behind  the  cord  or  testis,  so  that  the  everted  serosa  lies  in  contact  with  loose 

cellular  tissue.     2.  Total  extirpation.     I  am  decidodlv  in  favor  of  the  second 


Fig.  19. — Diagram 
Illustrating  a 
Htdrocele  Com- 
municanb. 


Fig.  20. — Diagram 
Illustrating  an 
Enctsted  Htdro- 
cele. 
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jeration,  kvauso  it  is  no  irifiro  diffioiilt  thati  the  first,  it  coiisiiioes  little  or  even 
les«  t  ime,  and  tiiuillv  it  is  nidieai,  NiiiruM-ous  iTciirrfiires  aftc^r  the  first  type 
of  operatioii  hiive  l>eeii  n^jurtt^d,  botli  bv  mvself  itnd  otliera. 


6.     Hernia  CoMinj<\\TKi>  uv  iMrERFECT  Descent  of  tiie 


: 


FitJ,     2L— DtAORAM 

Illttmtratino   a 
Htdhocele      of 

THE  CuRU. 


Obliqiii?  iii^niiiial  liernia  is,  in  a  (^ertaiu  per^entage  of  the 
cases,  aecoiiipiiiiied  by  au  iinperfeot  deseeiit  of  the  testis ; 
oonverselj  an  imperfeet  descent  of  the  testis  is  neariv  ahvavs 
accompanied  or  eoniplieated  h  v  a  hernia.  1  na  si  i  meh  as  this 
is  a  rather  eonuooii  conditiuii,  the  matter  wiil  be  treated  at 
some  len|!fth. 

The  etiolog^'  of  this  condition  is  not  estaldislied.     Tbere 
are  manv  theories^  biit  none  is  satisfaetfo-v.    Oiir  laek  of  deH- 
nite  kiiowledge  is  easilv  iinderstood  when  we  consider  that 
there  is  not  even  a  eorreet  explanation  of  the  iiormaj  deseent  of  the  testis.     Of 
gjeater  moment  is  a  eorreet  knovvledge  of  the  anatomv  of  the  imperfcetlv  de- 
scended  testis* 

Aiiatomical  Varieties^^There  are  a  niimber  of  varieties  of  the  imperfectljr 
descended   testis,   and    the   anatomv  of  the   parts  varies   aceordinglv. 

A.  NON  DESCENDED  TESTIS, —  It  is  inip*)rtant  to  remeniber  that  the  pri- 
inary  genital  anlage  of  the  testis  is  p]ac4?d  in  close  proximity  to  the  primitive 
kidiiey.  Before  reaehing  its  nltiiiiate  resting:  plaee  in  the  hottom  of  the 
scrotiim  the  testis  must  pass  along  the  posterior  abdoniinal  parietes,  through 
the  ingiiinal  canal  and  upper  part  of  the  scrotnm*  The  testis  may  be  ar- 
rested  in  any  part  of  its  course,  and,  in  eonsequence,  tlic  following  anomalieg 
maj  be  met  with : 

1*  The  Abdominal  I^on-desoended  Testis. — ^The  testis  is  arrested 
proxima]ly  to  the  internal  ingiiinal  ring. 

2,  The  Incuinal  Nun-descended  Testis, — The  testis  is  arrested  in  the 
inguinal  canal. 

3,  The  Pubic  Non-debcended  Testis.- — The  testis  is  arrested  just  be- 
yond  the  external  ingninal  ring^  i.  e.  in  front  of  the  pnbie  bone. 

4,  TnK  Uppeh  Si  eotal  Non-desck:nded  Testis. — ^The  testis  is  arrested 
iB  the  iipper  part  of  the  serotuni, 

B.  MALDESCENDED  TESTIS. — This  varictv  differs  from  the  preeeding  in 
the  iniportant  faet  that  the  testis  is  not  arrested  anv\vliere  in  its  eonrse.  The 
organ  is  extrnded  through  the  external  ingiiinal  ring  like  a  normal  testis;  at 
this  pi>int,  l»owevi*r,  it  fails  to  take  its  proper  erairse  into  the  serotnm,  and  is 
defleeted  inti>  other  dirertinns.  Whej*  tliis  ot^Mirs,  \ve  niav  have  the  foHnwing 
tvjjes : 

1.  The  iNOUiNo-HurKitFutAi.  ilALDESCENDEn  Testik. — The  testis,  after 
ita  extrusion  from  the  external  ingiiinal  ring,  is  defloeted  npwurd  aiul  rnitward 
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and  Kes  upon  the  aponeurosis  of  the  external  oblique  muscle,  between  it  and 
the  deep  layer  of  tho  superficial  fascia. 

2.  The  Crural  oe  Cburo-scrotal  jMaldescent  of  the  Testis. — The 
testis  lies  in  the  upper  part  of  Scarpa's  triangle,  or  rnore  frequently  in  the 
angle  formed  by  the  thigh  and  scrotum. 

3.  TiiE  Perineal  Maldescended  Testis. — ^The  testis,  after  its  ex- 
trusion  from  the  ingiiinal  eanal,  migrates  into  the  perineum. 

4.  Tbansposition  of  tile  Testis. — In  tliis  exceedingly  rare  condition, 
the  testis  of  one  side  migrates  intraperitoneallv,  and  is  extruded,  through 
the  opposite  ingiiinal  canal,  into  the  opposite  scrotal  half.  AVhile  this  in 
effect  is  also  a  maldescent,  it  is  not  so  in  the  strictest  sense.  Berg  (7)  and 
Halsted  (22)  each  report  one  čase  of  this  anomaly.  One  further  čase  is  men- 
tioncd,  withoiit  any  reference,  in  the  *'IIandlnich  fiir  Chimrgie."  I  was  for- 
tunate  in  having  been  able  to  observe  the  čase  of  Dr.   Berg. 

Anatomjr  of  the  Non-descended  Testis. — The  following  description  is  based 
upon  an  extended  experience  in  a  large  series  of  cases  (]VIoschcowitz,  49). 

1.  THE  BODY  OF  THE  TESTIS.— The  bodv  of  the  testis  is  n8ually  small ; 
at  most,  froni  y^  to  V2  ti^e  nonnal  size.  The  organ  is  distinctly  softer  than 
normal.  On  compression  the  testicle  stili  imparts  the  subjective  sensation 
known  as  "testicular  feeling."  The  dctermination  of  this  feeling  is  important 
in  the  diagnosis  of  the  position  of  the  testis,  particularly  when  the  anomaly 
is  accompanied  by  a  large  omental  hernia.  In  a  great  majority  of  cases  the 
testis  has  a  distinct  mesentery,  allowing  considerable  mobility,  particularly  in 
a  lateral  direction. 

2.  THE  EPIDIDTMIS,  as  a  rule,  is  well  developed,  but  is  not  infrequently 
separated  from  tho  body  of  the  testis. 

3.  THE  VAS  DEFERENS. — The  vas  dcfcrens  is  alway8  of  ample  length. 
The  greatest  einphasis  miist  be  laid  upon  this  point,  because  of  its  important 
bearing  upon  the  opera  ti  ve  treatment.  In  fact,  in  many  instances  the  vas 
deferens  is  unusually  long,  and  mav  extend  to  the  bottom  of  the  scrotum  in 
the  form  of  a  loop,  even  thcugh  the  testis  and  epididymi8  are  retained  within 
the  abdomen. 

In  regard  to  this  point,  einphatic  exception  shoiild  be  taken  to  a  much  quotcd  state- 
ment  of  Katzeiistein  (30),  who  8ays  that  most  operations  for  cryptorchi8mus  are  fail- 
ures,  beeause  the  very  clastic  and  short  vas  deferens  retracts  the  testis  after  it  has  been 
anchored  in  the  scrotum.  He  attenipts  to  prove  his  contention  by  attacfhing  weights 
to  equal  lengths  of  spermatic  vessels  and  vas  deferens,  isolated  from  the  same  sper- 
matic  eord.  No  one  doubts  that  this  experiinent  will  prove  the  greatest  elasticitjr  and 
resistanee  of  the  vas;  but  it  is  utterly  fallacious  to  deduee  from  this  experiment  that 
the  vas  deferens  is  too  short  in  non-descended  testes,  or  that  it  is  the  cause  of  failures 
after  operations  for  their  relief. 

4.  THE  PROCESSUS  VAGINALIS. — Tho  proccssus  vaginalis,  as  a  rule,  is  in 
open  communication  with  tho  general  pcritoneal  cavity,  forniing  a  sac,  which 
may  lead  to  a  so-called  '^congenital  inguinal  hernia."     I  have  heard  of  only 
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one  čase  in  which  there  waa  an  undescended  testis  witli  a  perfect  tunica  vaginalis 
and  no  accompanying  hernia. 

In  approximately  half  of  the  cases,  particularly  in  those  accompanied  by 
large  hernise,  the  vaginal  process  extends  to  the  bottom  of  the  scrotum.  Em-^ 
phasis  is  laid  iipon  the  point  that  in  aboiit  half  of  the  cases  the  vaginal  process 
does  not  extend  to  the  bottom  of  the  scrotum.  There  is  a  divergence  of  views 
between  the  embrjologist  and  the  siirgeon  in  regard  to  this  observation.  The 
embrvologist  alleges  that  the  testis  is  always  preceded  in  its  descent  by  an 
outgrowth  or  prolongation  of  the  peritoneum  into  the  scrotum.  Were  this 
true,  we  should  havo  no  difficulty  in  demonstrating  the  prolongation  in  every 
čase  of  undescended  testis.  As  a  matter  of  fact,  we  fail  to  find  this  prolonga- 
tion except  in  cases  that  are  accompanied  by  a  scrotal  hernia  of  considerable 
size.  It  is  very  probable  that  in  these  cases  the  prolongation  is  pushed  to  the 
bottom  of  the  scrotum  by  the  advancing  hernia,  and  was  not  a  preexisting 
entity. 

Much  stress  has  bcen  laid  by  some  surgeons  upon  the  vaginal  process  as 
an  obstacle  to  the  bringing  down  of  the  testis  at  operation.  I  believe  this 
view  to  be  erroneous,  for  the  following  reasons: 

1.  It  does  not  take  into  consideration  the  different  lenjifths  of  the  sac.  2.  The 
testis  is  in  realitj  a  rotroperitoneal  orj^an,  and  its  motility  cannot,  therefore,  be 
affected  by  somethinp:  oiitsidc  of  it.  3.  Even  when  the  neck  of  the  sac  is  freed  and 
ligated,  the  testis  is  no  nearer  to  the  bottom  of  the  scrotum  than  before.  4.  A  practical 
and  important  reason  is  that  at  operations  the  sac  does  not  cause  the  slightest  difficulty 
in  mobilizing  the  testis. 

The  peritoneum  forming  the  vaginal  process,  even  when  accompanied  by 
old  and  large  hernia?,  is  exceedingly  thin  and  delicate,  requiring  cautious  dis- 
section  for  its  isolation. 

6.  THE  SPERMATIC  CORD. — The  spermatic  cord  is  not  gathered  into  a 
normal  cord-like  structure,  but  is  spread  out  fan-shape  over  a  considerable 
area.  The  vas  deferens,  as  a  rulo,  lies  somevvhat  apart  from  the  other  com- 
ponents  of  the  cord.  Tho  spreading  out  of  the  structures  and  the  thinness  of 
the  scrous  membrane  make  the  dissection  and  isolation  of  the  sac  a  step  of 
unusual  dclicacv. 

6.  THE  SPERMATIC  VESSELS. — Tho  spermatic  vessels  are  poorly  de- 
veloped.  Both  the  vcins  and  the  spermatic  artery  possess  a  caliber  smaller  than 
normal.  When  the  spermatic  arterv  is  cut,  the  bleeding  is  slight  or,  at  ali 
events,  less  than  normal.  It  is  poftsiblo  that  the  small  size  and  softness  of 
the  testis  are  due  to  this  hvpoplasia  of  the  blood-vessels. 

We  now  come  to  one  of  the  most  important  observations  in  regard  to  the 
anatomy  of  the  non-descendcd  testis.  It  is  this:  The  spermatic  vessels  are 
deflcient  in  length,  apparentlv  to  the  extent  of  the  diatanee  between  the  testis 
and  the  bottom  of  the  scrotum.  Whether  this  shortncss  is  due  to  a  congenital 
hypopla8ia,  it  is  impossible  to  atate  with  certaintv ;  it  would  also  carry  me  into 
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the  realms  of  speciilation,  were  I  to  decide  oflFhand  the  qne8tion  whether  tlic 
non-descent  of  the  testis  is  dne  to  the  shortness  of  the  vessels,  or  whether  the 
sliortness  of  the  vessels  is  caiised  by  the  iioii-desceiit  of  tlie  testis.  Arguing 
by  ana]ogy,  similar  anomalies  ha  ve  beeii  iioted  in  malpositions  of  other  or- 
gans,  e.  g.  malpositions  of  the  kidnev;  and  while  I  have  no  absoliite  proof,  I 
am  inclined,  for  want  of  a  better  theorv,  to  assume  that  the  non-descent  is 
in  a  great  measure  due  to  the  shortness  of  the  spermatic  vessels. 

It  is  self-iinderstood  that  in  this  plače  onlv  iindescended  testis  is  referred 
to;  for  in  the  maldescended  organ  the  blood-vessels  are  of  sufBcient  size  and 
length. 

7.  THE  SCROTUM. — The  scrotum  varies  in  size;  this  variation,  I  have 
found,  depends  upon  the  presence  or  absence  of  a  hernia.  If  a  hernia  is 
present,  the  scrotum  is  large,  its  size  depending  upon  the  size  of  the  hernia. 
Some  writers  lay  considerable  stress  upon  the  non-developmont  of  the  scrotum, 
both  as  a  cause  of  the  non-descent  of  the  testis  and  as  a  cause  of  the  inabilitj 
to  anchor  the  testis  properlv.  Both  of  these  assumptions,  however,  are  erro- 
neous;  first,  because  the  scrotum  acconnnodates  itself  readilv  to  anv  size, 
whether  to  that  of  a  hernia  or  to  that  of  one  or  both  testes;  and,  second,  be- 
cause the  embryological  development  of  the  scrotum  is  independent  of  that  of 
the  testes. 

Anatoiny  of  the  Maldescended  Testis. — The  anatomy  of  the  maldescended 
testis  differs  both  from  the  testis  normally  situated  within  the  scrotum,  and 
from  the  non-descended  testis  in  that  it  is  normal  in  every  respect;  i.  e.  the 
testis  is  of  normal  size  and  the  vessels  are  also  of  normal  size  and  length.  The 
fact  that  the  maldescended  testis  is  nearlv  always  accompanied  by  a  hernia 
produces  a  condition  similar  to  a  so-called  "congenital"  hernia.  As  both  the 
vessels  and  vas  deferens  are  of  ample  length,  there  is  no  difficulty  in  trans- 
planting  the  testis  into  the  scrotum. 

The  regional  anatomv  of  the  maldescended  testis  depends  upon  the  variety 
dealt  with.     Its  detailed  description  is  bevond  the  scope  of  this  article. 

Indications  and  Reasons  for  Operating  upon  TTndescended  and  Maldescended 
Testes. — 1.  Everv  undescended  testis  is  accompanied  bv  a  hernia,  either  actual 
or  potential.  Furthermore,  the  application  of  trusses  is  either  impossible  or 
painful  to  these  hernia?.  The  use  of  a  forked  truss  has  not  proved  serviceable  in 
my  hands. 

2.  The  undescended  testis  is  more  subject  to  trauma  than  the  normallj 
situated  testis. 

3.  It  is  important  to  remember  that  the  testis  possesses  2  physiological 
functions:  (a)  elabovation  of  spermatozoa,  (b)  the  nuiintenance  of  sex  char- 
acteristics.  The  burden  of  belief  seems  to  be  that  in  an  undescended  testis 
the  sperma togenetic  function  is  either  totallv  absent  or  reduced  to  a  mini- 
mum. This  has  been  ablv  proven  bv  ITainos,  \vho  sh(nved,  in  a  convincing 
studv,  that  in  pigs  in  which  uudoscondod  tostos  aro  vorv  coninion,  the  sperma- 
togenotie  eells  are  absent.     On  the  othor  haud,  ho  sho\vod  that  the  interstitial 
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and  Sertoli  cells,  which  ho  believes  bear  important  relations  to  the  maintenahce 
of  sex  characteristics,  are  preserved  and  are  enormouslj  increased  in  number. 
The  preservation  of  the  second  function  is,  therefore,  a  paramount  indica- 
tion  for  a  conservativo  operation  for  an  undescended  testis,  especially  in 
the  young. 

4.  It  is  alleged  by  many  that  tho  replacement  of  the  testis  within  the 
serotiim  restores  its  spermatogenetic  function;  but  this  is  stili  a  mooted  ques- 
tion.  Whilo  this  belief  does  not  appear  to  be  very  probable  even  tho  possibilitv 
of  restoring  this  function  is  a  strong  argument  in  favor  of  operative  replace- 
ment. 

5.  The  not  infrequently  observed  development  of  malignant  tumors  in 
non-descended  testes  should  also  be  considered  as  an  indication  for  operation. 

6.  An  undescended  testis  is  peculiarly  liable  to  certain  accidents  that 
frequently  threaten  or  destroy  its  viabilitv.  Reference  is  here  made  par- 
ticularly  to  torsion  of  the  sperniatic  cord.  De  Quervain  (11)  describes  a 
peculiar  accident  in  undescended  testes,  in  which  either  the  body  of  the 
testis  or  its  cord  becomes  strangulated  by  the  pillars  of  the  extemal  inguinal 
ring. 

7.  Exten8ion  of  a  gonorrhea  to  a  scrotal  testis  or  its  metastatic  in- 
volvement  in  inumps  is  sufRciently  distressing,  but  these  conditions  in  an 
undescended  testis  are  vcry  grave  and  niay  even  mcnace  the  patient^s  life. 

8.  A  niinor  rcason,  and  yet  not  a  negligible  one,  is  the  psvchic  depression 
imder  which  adults  suffcr  whcn  only  one,  or,  worse  stili,  neither  testis  has 
reached  the  scrotum. 

0.  In  nialdcscended  testis  sufficient  indications  for  operation  are  the 
presence  of  the  congenital  hcrnia  that  acconipanies  the  malposition,  and  the 
liability  to  the  various  accidents,  trauma,  etc,  that  have  been  described  in 
connection  with  the  non-descended  testis. 

Treatment. — A  patient  with  an  undescended  testis  is  to  be  regarded  as 
cured  only  if  the  testis  remains  perinanentlv  in  the  bottom  of  the  scrotum,  and 
if  the  accompanving  hernia  is  cured.  I  have  seen  cases  of  so-callcd  "cure" 
of  an  undescended  testis,  where  the  testicle  was  high  up  in  the  scrotum  and 
sometimes  even  in  front  of  the  pubis.  To  call  such  cases  **cures"  is  in  my 
view  an  evidence  of  a  deplorable  dcgree  of  complacency. 

I  have  successively  tried  nearlv  ali  methods  of  treatment  that  have  been 
recommended.  I  will  also  show  \vhy  these  methods  have  largely  been  failures 
in  my  hands,  and  why  I  have  finally  settled  upon  the  Bevan  operation  as 
most  8atisfactory  of  ali. 

1.  LANGENBECK'S  METIIOD.— One  of  the  first  methods  of  treatment  for 
undescended  testis  \va8  that  advocated  by  Langenbeek.  This  consisted  in  nias- 
sage,  manipulations,  and  the  application  of  a  forked  truss,  to  prevent  the 
testis  from  slipping  back.  I  have  tried  this  method  faithfullv  in  a  number  of 
cases  where,  for  justifiable  reasons,  operation  could  not  be  recommended,  but 
have  seen  no  benefit.    The  truss  causes  mucli  discomfort  and  fails  to  retaiu  the 
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hernia  satisfactorilj.     The  method  is,  tliereforc,  not  curative,  either  to  the 
non-descended  testis  or  to  the  accoinpanying  hernia. 

2.  0RCHIDECT0MY. — The  objections  to  orchideetomy  are  obvious. 

3.  REPLAGEMENT  OF  THE  TESTIS  WITHIN  THE  ABDOMEN. — Replace- 
ment  of  the  testis  within  the  abdomen,  with  closure  of  the  internal  inguinal 
rihg,  has  been  recommended.  The  hernia  is  cured,  it  is  true,  but  the  opera- 
tion  does  not  obviate  the  other  dangers  associatcd  with  a  non-descended  testis ; 
moreover,  it  is  eertainly  not  cosmetic. 

4.  LENGTHENING  THE  VAS  DEFERENS. — On  the  theory  that  the  malde- 
scent  was  due  to  a  shortness  of  the  vas  defcrens,  I  attemptcd,  in  one  čase,  to 
lengthen  the  vas  by  unravcling  it  from  the  cpididyinis.  The  result  was  a 
complete  faihire.  The  theory  was  based  on  the  misconception  that  the  vas 
deferens  was  too  short. 

5.  SCHDller^S  OPERATION.— Early  in  the  study  of  the  pathology  of  un- 
descended  testis  the  presence  of  the  open  tunica  vaginalis  was  regarded  as  a 
cause  of  non-dcscent.  The  abolition  of  this  peritoneal  prolongation  was,  there- 
fore,  considored  imperative.  As  advised  by  Schiiller,  this  was  done  by  dividing 
the  tunica  at  the  internal  inguinal  ring,  fonuing  a  new  tirnica  vaginalis  from 
the  distal  part  and  anchoring  the  testis  to  the  bottom  of  the  scrotum  by 
sutures.  This  opcration  has  in  the  writer'8  hands  siiccecded  in  a  small  num- 
ber  of  cases ;  but  only  in  those  where  the  testis  is  alreadv  very  close  to  the  . 
scrotum;  in  other  words,  in  mildcr  degrces  of  the  affection.  In  more  ag- 
gravated  cases,  however,  when  even  tlio  slightest  tension  upon  the  cord  must 
be  exerted,  one  of  2  accidents  happens:  either  the  testis  tears  loose  from  its 
anchorage  in  the  scrotum  and  retracts  to  its  original  position,  or,  if  the  an- 
chorage  holds,  the  scrotum  gives  way  and  is  invaginated  and  pulled  up  by 
the  retracting  testis. 

In  order  to  obviate  this,  the  method  has  undcrgone  numerous  modifications. 

(a)  The  fascial  structures  of  the  cord  were  sutured  to  the  pillars  of  the 
external  inguinal  ring  (I)owd,  Kochcr). 

(b)  The  septum  scroti  was  incised,  and  the  undescended  testis  was  sutured 
to  its  fellovv  of  the  opposite  side. 

(c)  The  testis  was  anchorcd  to  the  bottom  of  the  scrotum  by  sutures 
passed  through  the  latter  and  tied  over  an  external  plcdget  of  gauze. 

(d)  Lanz's  operation  (37).  Sutures  wcre  passed  through  the  testis;  these 
sutures  wcre  then  passed  through  the  scrotum,  Icft  long,  and  fastened  to  a 
wire  cagc,  to  the  thigh,  or,  even  tu  the  big  toc;  the  principle  being  that  the 
continuous  traction  would  so  lengthen  the  cord  that,  upon  removal  of  the 
sutures,  the  testis  \vould  stay  within  the  scrotum.  Ingenious  as  this  idea 
appears,  I  have  seen  2  recurrences  after  this  operation. 

(e)  A  small  incision  is  niade  in  the  bottom  of  the  scrotum,  through  which 
the  testis  is  extruded;  the  incision  is  closed  snuglv,  leaving  the  testis  out- 
side,  the  idea  being  to  Icave  it  tliore  until  adhesions  hnvc  formed,  whereupon 
the  incision  is  reopencd  and  the  testis  replaced.     The  objections  to  this  method 
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are:  first,  the  dangers  of  infection;  second,  the  imcertainty  of  a  good,  or, 
better  said,  the  certainty  of  a  bad  result. 

(f)  Starr  (62)  fastens  tho  testis  to  a  wire  splint,  which  is  fixed  at  one 
end  to  the  pubic  bone  and  at  the  other  end  to  the  scrotum. 

(g)  Keetley-Torek  (31).  This  operation  is  divided  into  many  steps,  con- 
sisting  in  a  great  measure  of  very  delicate  manipiilations  and  complicated 
sutures.  A  detailed  description  of  the  operation  is  not  nece88ary,  but  essen- 
tially  it  consists  of  the  following  steps :  The  testis  is  liberated  and  the  hemia 
corrected.  An  incision  is  then  made  in  the  bottom  of  the  scrotum,  through 
which  the  testis  is  extruded.  At  a  properly  selected  plače,  an  incision  is 
then  made  upon  the  thigh,  down  to  the  fascia;  the  testis  is  fastened  to  this 
structure,  and  the  2  flaps  of  the  scrotal  incision  are  sutured  to  the  2  flaps  of 
the  incision  upon  the  thigh.  The  principle  of  the  operation  consists  in  the 
belief  that  the  long-continued  fixation  of  the  testis  to  the  thigh  lengthens  the 
cord.  At  a  second  operation,  from  3  months  to  a  year  later,  the  scrotum  and 
testis  are  liberated  from  the  thigh,  and  the  testis  is  replaced  within  the  scrotum. 

Excluding  the  technical  difficulties,  which  are  minimized  by  the  originators 
of  the  operation,  the  operation  possesses  a  number  of  objcctions.  The  post- 
operative  course  is  not  a  very  pleasant  ono  for  the  paticnts ;  they  object  to  tho 
continuous  dragging  upon  the  testis,  and  after  the  wounds  have  healed  their 
gait  is  worse  than  awkward.  They  are  troubled  for  a  long  time  by  a  dis- 
agreeable  eczema,  especially  in  hot  weather,  due  to  the  opposed  skin  surfaces. 
The  danger  of  infection  is  not  small,  and,  finally,  the  nece8sity  of  performing 
2  operations  is  not  to  be  regarded  lightly. 

6.  BECK^S  NECKTIE  OPERATION  (6)  at  best  can  hold  the  testis  only  out- 
side  of  the  extemal  inguinal  ring,  and,  therefore,  cannot  be  considered  cura- 
tive. 

7.  K1R8CHNER'8  OPERATION  (32). — This  is  a  vcry  reccnt  addition  to  the 
many  operative  proccdures.  A  sort  of  a  bell-shaped  rcceptacle  is  made  for  the 
testicie  from  a  piece  of  the  fascia  lata  of  the  patient  (autoplastic),  which  is 
passed  through  a  subcutaneous  tunnel  and  is  fastened  to  the  superficial  perineal 
fascia. 

8.  BEVAN'8  OPERATION  (8). — After  rcading  Bevan's  original  rcport,  I  was 
inclined  to  be  sceptical,  bclieving  that  the  division  of  such  important  parts 
of  tho  spermatic  cord  must  8urely  result  in  gangrene  of  the  testis.  Bevan^s 
report,  however,  was  so  reassuring  that  I  dctermined  to  give  the  operation 
a  trial.     Sincc  then  I  have  ncvcr  had  occasion  to  regret  my  decision. 

Tho  rationale  upon  wliich  Bevan's  operation  for  undcscended  testis  is 
based  will  be  discussed  in  a  8ubsequent  section.  The  operation  in  detail,  as 
I  perform  it,  is  as  follows: 

1.  The  cutaneous  incision  is  like  that  for  the  radical  cure  of  inguinal 
hemia. 

2.  The  aponeurosis  of  the  external  obHquo  is  aplit  in  the  direction  of 
it«  fibcrs.     Retraction  of  tho  lower  flap  exposes  Poupart's  ligament. 
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3.  The  hemial  sac  is  now  isolated  and  freed  from  the  spennatic  cord. 
This  step  reguires  eaution,  beeause  the  sac  is  very  thin,  and  the  cord  is  spread 
out,  fan-shaped,  over  the  sac.  It  is  advisable  to  begin  the  isolation  of  the 
sac  at  the  neck.  When  this  isolation  is  completed,  the  peritoneal  cavity  is 
closed,  either  by  transfixion  and  ligation  or  by  a  purse-string  suture.  It  is 
needless  to  add  that,  when  the  testis  is  intraperitoneal,  it  is  essential  first  to 
open  the  sac  and  extract  the  testicle  from  the  abdomen.  I  have  never  seen 
the  occasionallj  described  adhesions  betiveen  the  testis  and  the  peritoneum,  due, 
as  some  authors  claim,  to  a  fetal  peritonitis,  and  which  are  supposed  to  prevent 
the  descent  of  the  organ. 

The  distal  part  of  the  sac  can  be  dealt  with  in  3  different  ways:  (a)  It 
may  be  cut  off  close  to  its  attachment  to  the  testis ;  (b)  it  may  be  cut  off  at 
some  distance  from  the  testis  and  a  new  tirnica  vaginalis  constnicted ;  (c)  it 
may  be  everted  and  sutured,  as  in  the  Winkehnann  operation  for  hydrocele. 
I  have  used  aH  3  methods,  and  while  I  have  obtained  equally  good  results  with 
ali,  I  prefer  the  first  method  beeause  it  saves  tirne. 

In  isolating  the  sac  there  is  one  very  important  point  to  be  observed.  The  libera- 
tion  of  the  vas  deferens  from  the  sac  must  be  carried  out  with  exceeding  čare.  The 
vas  deferens  should  never  be  handled  roughly,  and  should  certainly  never  be  pinched 
with  forreps.  The  ultimate  viability  of  the  testis  depends,  as  will  be  shown  later, 
upon  the  small  artery  of  the  vas,  a  branch  of  one  of  the  vesicals,  and  if  this  is  injured 
or  becomes  thrombosed,  there  is  a  grave  danger  of  subsequent  necrosis  of  the  testicle. 

4.  If  the  parts  are  now  examined,  there  are  seen  the  vas  deferens,  its 
vessels,  and  the  spcrmatic  vcssels  diverging  as  they  enter  the  inguinal  ring; 
the  former  going  downward  and  inward,  toward  the  bladder,  the  latter  almost 
directly  upward  and  8lightly  inward. 

The  cord  is  now  gauged  as  to  whether  or  not  it  will  permit  transplantation. 
In  minor  degrees  of  non-descent  transplantation  may  be  possible.  If  it  is 
impossible  to  bring  down  the  testis,  traction  upon  the  cord  will  readily  show 
that  the  vessels  and  not  the  vas  deferens  becoine  taut. 

In  some  instanccs,  freeing  the  vessels  of  ali  extrinsic  fascial  structures,  by 
teasing  and  occasional  snips  with  the  scissors,  will  enable  one  to  bring  the 
testicle  down. 

In  vory  many,  if  not  most  cases  of  high  inguinal  or  abdominal  retention,  not  even 
this  step  suffices,  and  a  stili  more  radical  step  becomes  neees8ary  in  order  to  permit  of 
the  transplantation  of  the  testis  into  the  scrotum  without  tension.  The  vas  deferens 
is  oarefully  held  out  of  the  way  of  injury,  and  the  remaindor  of  the  component  parts 
of  the  cord,  i.  e.,  the  spermatic  artery  and  veins,  is  completely  divided  between  2  liga- 
tures,  and  the  intervening  piec»e  resected.  The  moment  this  has  been  accomplished,  the 
testis  can  be  brought  down  with  ease. 

If  there  is  stili  not  sufficient  lceway,  or  the  vas  is  stili  taut  when  the  testis 
is  brouirht  down  to  the  Icvol  of  the  bottom  of  the  scrotum,  I  recommend  the 
followin£r  additional  maneuver. 
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The  testis,  with  its  vas  and  epididyrais,  is  lield  up  to  the  li^ht;  in  most  cases,  it 
will  he  seen  tliat  thf  vins  defereiis  niakt^  a  Iniijr  lui>i>,  c^tL-odiuf^  in  some  cases  even 
b€yond  the  testis,  and  is  connected  to  the  epididytnis  nnly  by  a  little  loose  celhilar  tis- 
»ne,  This  Uiose  eoliidur  tissue  is  theii  t-antiimi^lj  divided  with  a  pair  of  sfiasora, 
therehy  linfolding  the  loop»  and  thus  doubjing  the  length  of  stili  available  vas.  It  is 
true  that  the  testis  thns  transplanted  will  l>e  in  a  šomewhat  iuverted  position;  but 
this  circu instance  is  of  no  conseqnenee.  \Vhen  this  proeedure  is  earried  out»  there  is 
not  the  slighte^it  diffieyky  in  transplanting  the  testis,  even  beyood  the  desirt^d  posi- 
t  ion.  It  is  u!ii}et'eHsary  to  add  that  dnring  thene  nianipnlatioiis  the  testis  is  protected 
fjTom  expo8ure  by  eoveriiig  it  with  a  ho  t  eompreas. 

5.  The  correspoiiding  half  of  the  scrotum  is  iiow  strctehed  with  the 
finger  or  dressing  forceps  for  tlie  aecommodation  of  the  testis.  There  is  uever 
auv  trouble  with  this  step,  no  iiiatter  how  sina  11  or  how  shnuiken  tl*o  s(?rotuin 
maj  appear  to  be.  luto  the  pocket  thus  fornied  the  testicle  is  placed  withoiit 
any  anchorage,  and,  in  order  to  prevent  any  hixation,  the  neek  of  the  acrotum 
ia  closed  bv  an  interrnpted  or  circnlur  sutiire. 

6.  The  radical  cure  for  the  hernia  is  iiow  proeeeded  vvith.  I  perforra 
the  Andrewi3  opera  t  ion  without  any  transplantation  of  the  vas.  If  the  vas  is 
transplanted,  there  oecurs  a  eertain  ainonnt  of  shortening,  which  it  is  preferu- 
ble  to  avoid.  In  some  instanees  I  have  perforined  the  Fowler  operation,  in 
which  the  deep  epigastric  vessels  are  divided  and  the  eord  is  trnnsphuited 
down%vard  and  in\vard,  therebv  diiniiiishing  tbe  are  of  the  sperniatic  eord.  In 
one  instanee  I  atteniiited  to  ^aiu  lenglh  bv  lilieratiiig  the  deep  epi^astrie  vessels 
and  fllipping  tbe  testis  bcbind  these  vessels  liefore  transplanting  tbe  organ 
in  to  tbe  scrotnni.  This  proved  to  he  an  nnnecessary  and  bothersome  refine- 
ment, 

The  treatment  of  the  accidentai  complications  of  a  non-descended  testis, 
8ueh,  for  instance,  as  a  twisting  of  tbe  pediele,  depends  npon  tbe  degrce  of 
viabilitv  of  the  organ.  If  tbe  organ  is  deenied  viable,  it  is  untwisted,  aiid 
transplantaticui  niav  be  proeeeded  with,     Tf  not  viable,  tbe  testis  is  extirpated. 

The  treatnient  of  niahleseended  testis  depends  npon  the  loealitv  to  wbieh  it 
ha  d  lK'en  nnsphieed.  Tlie  eord  is  always  of  snffieient  longtli  to  pennit  of 
transplantation  after  it  has  been  properlj  exposed.  Additiooal  ineisions  are 
but  rarely  neeessarv;  proper  retraction  will  nsnally  pennit  snffieient  ex- 
posnre. 

I*osTt*pErtATiVK  C01TR8E. — Oji  tbe  seeond  or  tbird  day  after  operation,  not 
infreqnently  more  or  less  exudation  f)eeurs  aronnd  tbe  testis;  the  scrotum 
liecomes  greativ  9Wollen  and,  oeeasionalh%  eechvmotie.  Whetlier  this  is  dne  to 
infaretion  or  tlinnnbosis,  or  to  a  diniinished  retimi  of  blood,  eannot  be  defiiiitely 
stated,  inasniueli  as  I  have  never  iiad  oecasion  to  re-open  the  wonnd.  Tiider 
tbe  application  of  a  bot-\vater  bag  this*  exudation,  bowever»  quiekly  beeomes 

irWd*     It  there fore  need  oeeasion  no  abvniL 

In  otber  respeets  the  jiostoperative  eonrse  »s  tbat  of  a  .siinple  nneoinplieated 
Iiemia. 

Kationalk  (iF   Hkvan^s  Opi':ifATM>\. — llevan  based  bis  operation  npon   a 
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close  8tudy  of  tlie  blood  siipply  of  tlie  testis,  and  upon  the  important  discoverj 
that  the  inability  to  briii^  the  testis  d()\vn  into  the  scrotum  is  due  to  the  short- 
ness  of  the  vessels  of  the  cord. 

For  a  loiig  tirne  it  wa8  assumed  (Milflet,  40)  that  the  spermatic  artery 
is  a  terminal  arterj,  and  that  it  is  the  šole  arterial  8upply  of  the  testis.  The 
more  recent  investigations  of  Griftiths  (20)  and  Hill  (25)  have  8hown  that 
this  is  an  error,  that  the  testis  has  an  additional  and,  for  our  purposea,  a  very 
important  blood  supply,  namely,  the  artery  of  the  vas  deferens,  U8ually  a 
branch  of  one  of  the  vesical  arteries. 

In  order  to  prove  this  satisfactorilv  from  a  physiological  point  of  view, 
in  1910  I  performed  tlie  following  scries  of  experiments  on  dogs.  The  sper- 
matic vessels  were  divided  and  the  testicles  left  in  situ ;  the  testicles  were  later 
removed  at  periods  varving  from  4  day8  to  ti  wecks  after  operation.  Dogs 
have  an  open  tunica  vaginalia,  and  it  is  very  diffieult,  on  account  of  the  prox- 
imity  of  the  rectum  and  iirethra,  to  do  the  operation  without  incurring  in- 
fection.  The  testes  were  examined  histologicallv ;  and  in  no  instance  did 
actual  gangrene  occiir.  ilicroscopicallv  some  of  the  testes,  e8pecially  those 
examined  earlv,  8howed  some  nccrosis  in  the  interior  of  the  testis;  but  around 
the  peripherv  the  alveoli  were  well  preserved.  It  is  possible  that  the  testes 
wero  removed  too  soon  after  operation,  liot  permitting  sufficient  time  for  re- 
generation  to  oceur. 

While  these  experiments  are,  therefore,  not  entirely  conchisive  in  aifording 
a  proof  of  perfeot  preservation  of  the  teaticiilar  tissiie  after  ligation  of  the 
spermatic  vessels,  thev  do  prove  the  important  point  that  the  testis  does  not  of 
nceesaitv  beeome  gangrenous.  Another  fact  that  miist  be  kept  in  mind  is  that 
in  dogs  we  are  doaling  \vith  a  normal,  \vell-developed  and  large  testis,  while 
in  the  undescendcd  human  testis  we  are  dealing  with  a  small  undeveloped 
organ.  It  is,  therefore,  justifiable  to  assume,  with  slight  reserve,  that  the 
artery  of  the  vas  deferens,  even  if  not  sufficient  to  supply  the  highly  differen- 
tiated  and  abundant  tissue  of  the  normal  testis,  mav  stili  be  amply  sufficient 
for  an  undeseeuded  testis.  After  ali,  \vlien  we  consider  that  undescendcd 
testes,  as  8hown  bv  Ilaiuea,  are  in  ali  probabilitv  non-spermatogenetic,  the 
problem  \vhether  the  alveoli  of  the  testis  are  destroved  or  not  is  a  matter  of 
small  moment. 

If  furthor  proof  woro  waiitiiip:,  tlio  rosults  of  tho  Bcvan  operation  spcak  for  them- 
selvoH.  J II  no  cnso  in  iny  oxpori(»nco  did  iiocrosis  of  tho  testicle  occur,  and  the  preser- 
vation of  (»roctilo  pt>wor  is,  to  a  fortain  oxti'nt,  pn>viHl  hy  maintcnance  of  i>erfect 
poten tia  cocuiidi  in  one  adult  mse  of  bilatcral  iindesoriidod  testis,  upon  which  I  have 
operated. 

KKsrLTs. — In  cases  in  whicli  the  testis  ean  be  transplanted  without  com- 
plete  division  of  the  spermatic  vessels  the  results  are  ideal. 

In  the  w<)rst  (*as(\s,  i.  (\  tlio^e  in  wln<*h  the  sj)eniiatic  cord  require  division, 
the  primary   results   leave   notliiug  to   bc  dcsired.      The  hernia  certainly   is 
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cured;  and  in  my  experience  gangrene  of  the  testis  did  not  oceur  in  a  single 
ease.  In  a  few  eases,  after  the  elapse  of  2  or  3  years,  there  is  noted  a  marked 
diminution  in  the  size  of  the  transplanted  testis,  which  has  become  even 
smaller  than  it  originally  was.  Whether  the  Sertoli  cells  and  interstitial  cells 
are  preserved  in  such  a  testis  remains  a  problem,  inasmuch  as  I  have  never 
ha  d  the  opportunity  to  remove  one. 

Despite  this  drawbaek,  the  advantages  of  the  operation  are,  nevertheless, 
great. 

7.     Interstitial  Hebnia 

An  interstitial  hernia,  broadly  speaking,  is  one  that  in  its  development 
does  not  follow  the  course  of  the  spermatic  cord  into  the  scrotum,  but  spreads 
out  in  the  interstiees  or  planeš  of  the  abdominal  wall  itself. 

There  are  several  such  planeš  into  whieh  a  hernia  inay  become  deflected. 

1.  Between  the  aponeurosis  of  the  external  oblique  and  subcutaneous  fat. 

2.  Between  the  aponeurosis  of  the  external  oblique  and  the  internal 
oblique. 

3.  Between  the  internal  oblique  and  transversalis  muscles. 

4.  Between  the  transversalis  muscle  and  transversalis  fascia. 

5.  Between  the  transversalis  fascia  and  peritoneum. 

Many  of  these  hernia  are  complicated  by  other  anomalies  in  this  region. 
A  very  frequent  complication,  for  instance,  is  an  undescended  testis.  Upon 
these  findings  the  theory  has  been  propounded  that  the  undescended  testis 
is  the  cause  of  this  abnormal  hernia.  While  this  theory  may  apply  to  many 
cases,  it  is  not  true  for  ali ;  first,  because  in  a  certain  number  wc  find  no  ab- 
normality  of  the  testis;  and,  second,  because  I  myself  and  others  have  seen 
cases  of  this  abnormalitv  in  the  female  8ex.  Others  (Schmidt  and  Ehler,  59) 
have  propounded  the  theory  that  the  peculiar  location  of  the  hernia  is  due  to 
an  internal  inguinal  ring  congenitally  misplaced  in  an  upward  and  outward 
direction.  This  theory  they  attcmpt  to  fortify  by  measuring  the  distance 
between  the  internal  inguinal  ring  and  the  umbilicus  and  coniparing  it  with 
the  opposite  side.  I  believe  this  theory  untenable  for  the  following  reasons: 
first,  the  difficulty  of  making  the  correct  measurements  is  almost  insur- 
mountable;  second,  the  assumption  that  the  displacement  of  the  internal  in- 
guinal ring  is  congenital  is  difficult  to  explain.  On  the  other  hand,  the  dis- 
placement is  easily  explained  on  the  theory  that  it  is  acquired.  That  the 
internal  inguinal  ring  can  be  diaplaced  by  a  scrotal  hernia  is  a  well-known  fact; 
in  very  large  hernia?,  for  instance,  the  extemal  and  internal  inguinal  rings 
are  opposite  each  other.  In  interstitial  hernia?  the  dragging  is  in  an  upward 
direction;  it  is  not  aurprising,  therefore,  that  the  internal  inguinal  ring  is  dis- 
placed  upward  and  outward. 

Goebel  (18")  gives  an  excellent  resunio  of  the  aubject,  to  which  those  in- 
tcrested  are  referred. 

In  order  to  save  repetition,  it  is  well  to  mentioii  hcre  that  many  of  these 
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hemise  are  complicated  by  an  ordiiiary  oblique  inguinal  hernia  that  com- 
municates,  at  the  neck  of  the  sac,  with  the  interstitial  hemia.  We  may  dif- 
ferentiate,  therefore,  a  "monolocular  interstitial  hernia"  and  a  "bilocular 
interstitial  hemia." 

In  most  cases  of  bilocular  interstitial  hernia  the  2  sacs  communicate  with 
each  other  at  their  necks,  the  eommunication,  therefore,  lying  most  frequently 
at  the  region  of  the  intemal  inguinal  ring.  However,  cases  have  been  described 
in  which  the  mouths  of  the  2  sacs  were  widely  separated  from  each  other.     It 

is  questionable  whether  these  should 
be  included  within  this  category.  It 
is  preferable  to  classify  them  with 
the  group  of  internal  heraiae,  more 
especially  as  they  are  most  liable  to 
be  met  with  in  the  properitoneal 
form  of  interstitial  hemia. 

Some  of  the  varieties  of  intersti- 
tial hemia  are  very  difRciilt  of  rec- 
ognition  and  are  frequently  recog- 
nized  only  when  operated  iipon  for 
an  intestinal  obstruction. 

A   hemia,    instead   of   following 

the  course  of  the  spermatic  cord  into 

the   scrotum,    may   spread   out    into 

any  one  of  the  spaces  previou8ly  enu- 

merated.     Strictly  speaking  we  may,  therefore,  have  5  varieties  of  interstitial 

hernia.    Clinically,  however,  we  difFerentiate  only  the  following  3  varieties. 

(a)  Inguinosuperficial  hemia  (Kiister). 

(b)  Interparietal  hernia. 

(c)  Properitoneal  hemia  (Kronlein). 

(a)  Ing^nosuperficial  Hemia  (Kiister). — This  variety  was  first  ablv 
described  by  Kiister  (36),  and  is,  therefore,  known  as  Kuster's  hernia. 

In  this  variety  the  hemia  passes  throiigh  the  internal  inguinal  ring,  through 
the  inguinal  canal,  and  through  the  external  inguinal  ring;  but  at  this  point, 
instead  of  following  the  course  of  the  spermatic  cord,  it  is  deflected  upward 
and  outward,  so  as  to  lie  upon  the  aponeurosis  of  the  external  oblique  (Fig. 
22).  While  this  is  the  most  frequent  deflection,  cases  have  been  described  in 
which  the  hernia  was  deflected  inward  and  even  downward  and  outward 
upon  the  thigh.  Inguinosuperficial  hernia  is  verv  frequently  accompanied 
by  an  undescended  testis.  It  is  furthermore  the  most  frequent  form  of  an 
interstitial  hernia.  When  my  paper  upon  this  suhject  was  published  (42), 
only  17  cases  had  been  recorded;  since  thoii  both  C^olev-  and  mvself  have  seen 
this  varietv  of  hernia  so  frequently  that  it  uu<|iiosti()niil>ly  occurs  more  oftoii 
than  the  earlier  statistics  wouId  lead  us  to  infer. 

An  excellent  idea  of  such  a  hernia  can  bc  obtaincd  by  picturing  an  oblique 


FlO.     22. — DlAGRAMMATIC      CrOSSHSBCTION    OP  AN 

Inguinosuperficial  Hernia,  Ltino  on  Top 
OF  THE  Aponeurosis  of  the  External  Ob- 
LiQUE.  1,  Skin;  2,  superficial  fascia;  3,  eitemal 
oblique;  4,  internal  obliquemuscle;  5,  transver- 
salis  muscle;  6,  transversalis  fascia;  7,  perito- 
neum ;  8,  sac  of  inguinosuperficial  hernia. 
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inguinal  hernia  dislocated  subcutaneouslj  at  the  extemal  ingiiinal  ring,  out  of 
the  scrotiim,  iipward  and  outward.  Indeed  some  authors  allege  tliat  this  is 
the  actual  pathogenesis  of  this  form  of 
hernia. 

SURGICAL  ANATOMT.— Excluding 
the  less  important  structures,  siich  as 
the  intercohimnar,  cremasteric  and  in- 
fiindibuliform  fascise,  this  hernia  woiild, 
therefore,  have  the  following  coverings. 

1.  Skin,  snbciitaneous  fat,  and  su- 
perficial  fascia. 

2.  Peritoneum. 
Behind  the  hernia  we  would  have 

1.  Peritoneum  again. 

2.  Aponeurosis  of  the  external 
oblique. 

3.  The  remaining  structures  of  the 
abdominal  wall. 

The  extemal  inguinal  ring  is  puUed  upward  and  outward  by  the  hernia, 
so  that  it  lies  directlj  opposite  the  intemal  inguinal  ring. 

The  onIy  interesting  feature  of  these  hernia)  is  their  diagnosis,  both  beforo 
and  during  operation.  The  operation  is  the  same  as  for  an  ordinary  obliquo 
inguinal  hernia;  the  only  step  that  is  different  is  the  neeessary  isolation  of 


Fia.    23. DlAORAMMATIC  Cr08»-8ECTI0N  of  AN 

Interparietal  Hbrnia,  Located  Between 

THE  ApONEUROBIS  OF  THE  EXTERNAL  Ob- 

lique  and  the  Internal  Oblique.  1, 
Skin;  2,  superficial  fascia;  3,  extemal  obIique; 
4,  intemal  oblique;  5,  transversalis  muscle; 
6,  transversalis  fascia;  7,  peritoneum;  8,  sac 
of  interparietal  hernia. 


r 

FlO.   24. DlAORAMMATIC  Cr088-8ECTION  OF  AN 

interparietal  Hernia  Located  Between 
the  Internal  OsLigoE  and  Transversalis 
MuBCLEB.  1,  Skin;  2,  superficial  fascia; 
3,  extemal  oblique;  4,  internal  oblique;  5, 
transversalis  muscle;  6,  transversalis  fascia; 
7,  peritoneum;  8,  sac  of  interparietal 
hernia. 


FlO.  25. — DlAORAMMATIC  CroSS-SECTION  OF  AN 

Interparietal  Hernia,  Located  Between 
THE  Transversalis  Muscle  and  the 
Transversalis  Fascia.  1,  Skin;  2,  super- 
ficial fascia;  3,  external  oblique;  4,  internal 
oblique;  5,  transversalis  muscle;  6,  trans- 
versalis fascia;  7,  peritoneum;  8,  sac  of 
interparietal  hernia. 


ihe  sac  from  the  anterior  surfaee  of  the  aponeurosis  of  the  cxternal  obIique 
l)efore  the  latter  structure  can  be  incised.  If  an  undescended  testis  is  present, 
it  is  treated  in  the  manner  already  described. 

(b)     Interparietal  Hernia. — An  interparietal  hernia,  in  the  narrow  sense, 
is  one  that  is  deflected  upward  and  outvvard  between  one  or  another  of  the 
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Fia.  26. — DiAORAMMATic  Cross-section  op  a 
Properitoneal    Hernia,    Located    Be- 

TWEEN  THE    TRAN8VER8ALI8     FaSCIA     AND 

Peritoneum;  Extendino  Upward  from 
THE  Internal  Inguinal  Rino.  1,  Skin;  2, 
superficial  fascia;  3,  external  obliquo;  4, 
internal  oblique;  5,  transversalis  musclc; 
6,  transversalis  fascia;  7,  peritoneum;  8, 
sac  of  a  properitoneal  hernia. 


fascial  or  muscular  planeš  of  the  abdomen,  after  its  escape  from  the  internal 

inguinal  ring. 

The  coverings  and  relations  of  such  a  hernia,  therefore,  vary  according  to 

the  particular  planeš  between  which  the  hernia  lies.     The  rarest  form  is  that 

between  the  internal  oblique  and  trans- 
versalis muscles;  the  most  freqiient  is 
that  between  the  aponeiirosis  of  the  ex- 
ternal  obliqiie  and  internal  oblique  mus- 
cles (Figs.  23,  24,  25). 

The  treatment  also  depends  upon  the 
varietj ;  in  the  most  f requent  form,  that 
which  spreads  out  between  the  aponeu- 
rosis  of  the  external  oblique  and  internal 
oblique  muscles,  the  aponeurosis  may  re- 
quire  a  more  Hberal  division  than  in  the 
ordinarv  inguinal  hernia.  In  the  other 
interstitial  forms,  the  internal  oblique 
and  transversalis  muscle,  or  both,  may 

require  division,  if  proper  retraction  does  not  give  sufRcient  exposure. 

(c)     Properitoneal  Hernia. — This   varietv   of   hernia  was  first   described 

by  Kronlein  (34).    In  this  form  the  hernia  need  not  necessarily  pasa  through 

the  internal  inguinal  ring,  unloss  the 

sac  is  bilocular.     Instead  of  passing 

out  through  the  internal  inguinal  ring, 

the  hernia   spreads   out   between  the 

parietal  peritoneum  and  transversalis 

fascia.     It  may,  therefore,  spread  in 

any    direction,     upward,     downward, 

outvvard,  or  toward  the  median  line. 

I  have  seen  2  cases,  both  of  which  wore 

directed    downward    into    the    pelvis, 

raising   up    the   parietal    peritoneum 

from  the  lateral  pelvic  wall  (Figs.  26, 

27,  28). 

A  description  of  the  complicated 

surgical  anatomv  of  this  form  of  her- 
nia would  require  more  space  than  is 

at    my   command,    but    a   sufficientlv 

comprehensive    picture    may    be    ob- 

tainod  from  the  following  description. 

Let  us  imagino  that  the  sac  and  contents  of  an  ordinary  scrotal  inguinal 

hernia  have  boen  pushed  back  through  the  cxtcrnal  inguinal  ring,  through 

the  cntiro  inguinal  caual,  and  through  the  internal  inguinal  ring,  into  the 

abdomen,  until  the  fuiulus  of  the  sac  is  just  beyond  the  internal  inguinal 


Fig.  27. — Diaorammatic  Cross-section  op  a 
Properitoneal  Hernia,  Located  Bbtween 
THE  Transversalis  Fascia  and  thb  Peri- 
toneum; Extendinq  Downward  from  the 
Internal  Inguinal  Rino,  i.  e.,  Into  the 
Pelvis.  1,  Peritoneum;  2,  transversalis  fas- 
cia; 3,  psoas-iliacus;  4,  ohturator  intemus; 
5,  sac  of  a  pelvic  properitoneal  hernia. 
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ring.  Suppose  that  we  now  again  force  the  hemia  out,  but  instead  of  finding 
its  way  back  through  the  internal  inguinal  ring,  the  fundus  of  the  sac  is  pushed 
downward  into  the  pelvis,  lifting  the  parietal  peritoneum  off  the  lateral  pelvic 
wall,  and  finding  a  resting  plače  between  the  pelvic  peritoneum  and  pelvic 
fascia.     In  this  manner  a  trne  properitoneal  hernia  develops. 

Cases  of  this  nature  have  been  called  "reduction  en  bloc."  If  the  hernia 
is  strangulated,  it  is  self-evident  that  the  hemia  is  stili  present,  despite  the 
superficial  disappearance  of  the  mass. 

Judging  froni  a  eoniparatively  small  experience  Ccases  of  this  nature  are  so 
rare  that  onlv  a  limited  experience  is  pos- 
sible)  I  doubt  the  exi8tence  of  the  phe- 
uomenon  ^^roduction  en  bloc,  or  en  masse." 
I  believe  that  most  cases  presenting  this 
svmptom  complex  can  be  better  explained 
upon  the  assumption  that  they  are  cases  of 
properitoneal  hemia.  In  their  pathologi- 
cal  anatomy  and  symptomatology  they  are 
identical;  they  are  diiferent  only  in  their 
pathogenesis.  One  theory  presupposes  the 
exi8tence  of  a  preformed  sac  within  the 
abdomen,  and  the  other  presupposes  an  in- 
guinal sac  that  has  been  reduced  into  the 
abdomen.  I  am  inclined  to  the  first  the- 
ory  f or  the  following  reasons. 

In  a  rather  large  experience  with 
herniffi  I  have  never  found  the  isolation 
of  the  sac  from  the  scrotal  tissues  an  easy 
matter.  In  almost  no  instance  is  it  possi- 
ble  to  do  this  bluntly,  evon  under  the  guid- 
ance  of  the  eye,  and  recourse  must  be  had 
to  sharp  dissection  with  knife  or  scissors. 
Credulity  is,  therefore,  taxed  to  the  utmost,  when  we  are  askcd  to  believe  that 
such  isolation  of  the  sac  from  the  scrotum  can  be  done  by  a  sort  of  taxi8. 

Furthermore,  even  were  this  possible,  we  should  expect  some  evidence  of 
trauma,  such  as  bleeding  or  ecchymosis;  such  evidence,  however,  has  never 
vet  been  recorded. 

In  one  čase  diagnosed  by  me  before  operation  not  the  slightest  evidence 
of  trauma  was  present. 

In  favorable  cases  the  diagnosis  can  be  made  by  rectal  or  vaginal  palpation. 

TREATMENT. — The  operation  for  this  condition  differs  from  that  for  an 
ordinary  hemia.  The  ingiiinal  route  gives  an  insufficient  exposure  and  often 
renders  the  operation  almost  impossible.  If  the  diagnosis  has  been  made,  it 
is  best  to  proceed,  as  I  have  done  in  2  cases,  through  an  incision  either  di- 
rectly  in  the  median  line  of  the  abdomen  or  at  the  outer  edge  of  the  rectus. 
6C 


Fio.  28. — DiAORAMicATic  Crobs-sectton  of 
A  BIL.OCULAR  Properitoneal  Hernia. 
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With  the  patient  in  Trendelenburg^s  position,  the  constricting  ring  can  be 
incised  with  the  greatest  of  ease  and  without  danger  of  injury  to  the  gut ;  the 
hernial  contents  can  then  be  reduced  and  dealt  with  according  to  indications. 
The  hemial  sac  is  everted  and  extirpated.  If  the  hemia  is  of  the  bilocular 
varietj,  i.  e.  if  there  is  an  additional  inguinal  sac,  a  separate  incision  is  needed. 

Thus  far  the  various  subvarieties  refer  to  abnormalities  in  the  hemial  sac 
only.    We  now  come  to  abnormalities  in  the  hemial  contents. 

The  most  frequent  contents  of  an  inguinal  hernia  are  the  omentum  and 
the  small  intestine;  but  there  is  not  an  organ  within  the  abdomen,  with  the 
exception  of  the  panereas  and  liver,  that  has  not  been  found  in  an  inguinal 
hemia. 

n.    AKOMAIJES   OF   THE  HEBNIAI.   00NTENT8 

1.     Hernia  op  the  Bladdeb 

Owing  to  its  proximity  to  the  inguinal  region,  the  bladder  is  quite  fre- 
quently  (1  to  3  per  cent.)  found  in  oblique  inguinal  hemia,  either  alone  or 
accompanied  by  other  viscera.  For  the  same  reason  it  is  found  even  more 
freiuently  in  direct  than  in  indirect  inguinal  hernia. 

It  has  already  been  noted  (page  38)  that  if  traction  is  exerted  upon  the 
sac  of  an  inguinal  hemia,  the  bladder  is  very  f  requently  pulled  out,  and  that 

čare  must  be  observed  not  to  include  it  in  the 
ligature.  This  dislocation  is  merely  an  arte- 
fact,  and  cannot  be  called  a  hemia  of  the 
bladder  in  the  proper  sense  of  the  word.  A 
hemia  of  the  bladder  is  one  in  which  the 
bladder  f  orms  part  or  the  whole  of  the  hemial 
contents.  Eggenberger  (13)  and  Felten  (15) 
studied  a  large  number  of  cases,  and  arrived 
^  ^  ^  at  a  similar  conclusion. 

FlO.     29. — DlAORAMMATIC        Cr088-SBO-  ,  /»ITIJJ 

TioN  OF  anIntraperitonbal  HemifiB  01  the   bladder  give  symptom8, 

Hernia  OF  TOE  Bladder.     L  Sac     ino8tly  due  to  diminished  capacity  of  the 

of    hemia;     2,    prolapsed    bladder,  *^  i     i_       i- 

covered  entirely  by  peritoneum.  bladder,  and  can  very  frequently  be  diagnosr 

ticated  before  operation. 
Varieties. — Anatomically  we  must  remember  that  the  bladder  is  covered 
by  peritoneum  only  on  its  posterior  surface  and  vertex;  the  following  varie- 
ties  of  bladder  hemia  are,  therefore,  possible: 

a.  The  intraperitoneal  bladder  hemia  is  one  in  which  the  entire  prolapsed 
part  of  the  bladder,  usually  the  lateral  and  the  posterior  portion,  is  covered  by 
peritoneum  (Fig.  29). 

b.  The  paraperitoneal  bladder  hemia  is  covered  only  in  part  by  perito- 
neum; in  other  word8,  only  that  part  of  the  bladder  is  prolapsed  where  the 
peritoneum  is  reflected  from  the  bladder  on  to  the  parietal  peritoneum  (Fig. 
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FlO.  30. — DlACKAMMATIC  CR08S-8flCTION    OT 
A      PaRAPERITONCAL        HeKNIA      OF      THB 

Bladder.  1,  San  of  hemia;  2.  blatJdcr 
covcred  by  peritoneum;  S,  bladdLT  not 
cuvered  by  poritoneum. 


C,     The  extrapcritoneal  bladder  hernia  is  one  in  wliich  the  prolapscd  part 

iOt  covered  by  peritoneiiin  (Fig.  31),     The  latter  is  seen  most  freqneiitiy 

in  direct  ingninal  hernia;  wh]le  the  paraperitoneal  variety  13  seen  most  fre- 

queiitlv  in  oblique  ingiiiiial  hemia-    Least  in  freipencj  h  the  intraperitoneal 

bladdiT  hernia.  ,.^.^_.. 

There  is  one  further  form  of  hladder 
hernia  to  which  special  attention  should  be 
called;  namelj,  that  in  whieh  the  hernial 
contents  conaist  of  a  "diverticuhim  of  the 
bladder/*  It  is  verj  probable  that  patho- 
logieallv  these  divertieula  resnlt  from  ob- 
gtnietion  to  the  iirinarv  outflow.  As  a  re- 
Bult  of  strainingj  a  hernia  forms,  into 
which  this  diverticuhim  is  forced,  Hernia^ 
containing  diverticiila  of  the  bladder  are 
particnlarlj  iniportant  becaiise  injurv  is 

verv  likelj  to  ocenr,  inasriiuch  as  recognition  of  the  condition  is  difficult  owing  to 
the  absenee  of  muscnlar  fibers. 

Treatment,- — That  part  of  the  bladder  which  is  not  covered  by  peritoneum 
is  covered  hy  properitoneal  fat,  i,  e.  the  fatty  tissue  filling  the  spaee  of  Ret- 
zius,  A  peciiliar  lemon  color  is  by  some  regarded  as  a  eharacteristic  of  this 
fat;  but  I  have  not  found  this  color  sufliciently  distinctive.  It  has  already 
been  noted  (page  38)  that  the  presence  of  fat  in  an  ingiiinal  hernia  is  almost 
pathognomonic  of  the  proxiniity  of  the  bladder;  and  that  great  caution  shonld 
^^  ^^^:.  ^  be  eserciif^c^d   when   fat   is  eiieonntered 

^B  /"^"    ^  X^  during  the  process  of  isolating  the  sac. 

^H  j00^^^''^^  ^"^^^^  ^^  there  is  an  intraperitoneal  blad- 

^^         CMm  v  m  ^^^  hernia,  the  prolapsed  part  can  be 

[        ^     vMlli  J0i      '^      readily  reduced  like  any  other  visciis. 

^ft  ^ii»^  ^.^l/š^  When  operating  for  a  paraperitoneal 

^^^K  ^^MM^^^^mi^^  bladder   hernia,    it   is   well   to   remeni- 

^Wt.  3L-DrAaHAMMATir  c«o«M»BmoN  of  an     '^*^»*  that  part  of  the  sae  is  fonned  by  the 

area  of  the  bladder  whieh  is  covered 
by  peritoneum,  We  mav,  tberefore,  iso- 
late  the  sac  iu  2  different  \vays;  some 
stirgeons  stop  isolating  the  sae  at  the  line  of  attachment  of  the  peritoneum  to 
the  bladder  and  apply  a  ligatnre  bere*  This  is  an  orror,  beeause  there  remaiiis 
a  fairly  large  peritoneal  divcrticulum,  which  nuiy  be  an  excellent  starting  point 
for  a  recurrence.  I  have  alwaya  proeeeded  in  tbe  folIowing  manner:  Up  to 
the  point  of  the  attaehnient  of  t!ie  peritoneum  to  the  bladder,  tbe  operation 
proceeds  along  well-rec(igiiized  lines;  after  this  point  is  reacbed,  the  peritoneum 
is  disseeted  up  from  the  bhidder,  untll  that  point  is  reaclicd  at  \vbicb  it  appears 
that  the  appHoation  of  a  ligature  vi^ill  leave  no  peritoneal  diverticuhim  behind, 
Great  čare  is  neces8ary  in  performing  this  step,  so  as  not  to  injure  tbe  bladder; 


,  31, — DrAatiAMMATir  Ci%08«-««ctton  of  AN 

ExTTtAPEmTUNKAl-  HeRNIA  OF  THE  BLAt)l>Elt. 

1,  Siic  of  hprriia:  2,  proliipsed  bladder^  not 
covered  by  peritoneum. 
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a  too  deep  dissection  is  immediatelj  recognized  by  the  appearance  of  the  pale 
pink,  muscular  fibers  of  the  bladder.  The  stripping  ofF  of  the  peritoneum  from 
the  bladder  should  be  continued  until  the  obliterated  hypogastric  artery,  which 
can  be  readilj  recognized  by  its  cord-like  feel,  is  encountered. 

As  a  matter  of  fact,  the  main  point  about  herniffi  of  the  bladder  is  the 
need  to  be  con8tantly  on  the  lookout  for  their  presence. 

In  extraperitoneal  hernia  of  the  bladder  there  is  no  sac  to  be  tied  off ;  it 
is  merely  neces8ary  to  be  sure  that  the  čase  is  not  of  the  paraperitoneal  form. 

In  either  čase  the  bladder  is  pushed  back,  and  held  back  while  the  deep 
sutures  are  being  tied. 

It  is  advised  by  some,  when  the  presence  of  the  bladder  in  a  hernia  is  sus- 
pected,  to  deliberately  incise  the  bladder  for  exploration  and  to  suture  it. 
This  is  a  procedure  that  is  mentioned  only  to  be  condemned. 

The  treatment  of  accidental  injuries  of  the  bladder  has  already  been  dis- 
cussed  (page  38). 

If  a  diverticulum  of  the  bladder  is  encountered,  and  it  does  not  appear 
advisable  to  push  it  back,  resection  may  be  indicated. 

2.  Hernia  of  the  Ubeteb 

The  presence  of  the  ureter  in  a  hernia  is  an  occurrence  of  extraordinary 
rarity.  Reichel  (57),  Proera  (56),  and  Hartwell  (24)  each  describe  one 
čase.  Femoral  ureteral  hemise  have  also  occa8ionally  been  described.  I 
have  seen  2  cases,  one  that  was  complicated  by  a  hernia  of  the  intestine, 
ovarv,  and  uterus,  and  the  second  complicating  a  strangulated  femoral 
Richter  hernia. 

If  the  ureter  is  not  recognized,  it  may  be  injured  in  the  course  of  the 
operation.  Accidental  injuries  should  be  repaired  by  suture;  in  spite  of 
the  difficulties  of  the  suture,  wounds  of  the  ureter  heal  kindly. 

3.  Heenia  of  the  Ovabt 

Hernia  of  the  ovary  is  not  a  great  rarity,  and  is  encountered  when  least 
expected ;  its  po8sibility,  therefore,  must  be  constantly  borne  in  mind.  Hernia 
of  the  ovary  occurs  most  commonly  in  verv  young  infants  and  in  women  who 
have  borne  children;  it  is  of  extreme  raritv  between  these  2  periods  of  life. 
The  reason  for  this  can  be  explained  only  in  the  following  manner.  The 
ovarv  is  normalIy  a  pelvic  organ  and,  therefore,  is  too  distant  from  the  interna! 
inguinal  ring  to  readilv  engage  in  it.  In  adults  it  comes  in  proximity  to  the 
intemal  inguinal  ring  only  when  Hfted  out  of  the  pelvis  by  pregnancy  or 
tumors  of  the  uterus.  In  infants,  on  the  other  hand,  the  ovary  comes  into 
close  proximity  to  the  internal  inguinal  ring  for  a  difFerent  reason.  Before 
birth  the  ovary  undergoes  the  same  desccnt  as  the  testis ;  in  the  course  of  this 
descent  it  comes  to  lie  very  close  to  the  intemal  inguinal  ring.     If  the  descent 
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is  incomplete  the  ovary  inay  remain  in  the  neighborhood  of  the  intemal  in- 
guinal  ring,  and  thus  may  engage  within  a  hernial  sac. 

Ovarian  hernise  are  siibject  to  certain  accidents  that  may  occur  imme- 
diately  iipon  the  appearance  of  the  hernia;  one  accident  is  a  strangulation 
duc  to  a  torsion  of  its  pedicie.  In  a  paper  upon  this  subject  (47)  I  offer  a 
plausible  explanation  of  this  accident.  This  is  not,  however,  the  plače  to 
discuss  this  topic.  If  careful  attention  is  paid  to  clinical  data,  the  diagnosis 
shoiild  be  made  in  every  čase.  The  sudden  appearance  of  a  hernia  in  an 
infant,  with  sjTnptoms  of  strangulation,  associated  with  little  or  no  evidence 
of  prostration,  arouses  suspicion  that  the  strangulation  is  not  of  the  intestine. 
There  are  thus  left  only  2  organs  that  might  be  responsible,  first,  the  omen- 
tum,  and  second,  the  ovary.  The  omentum  is  excluded  at  once,  because  it  is 
never  sufficiently  developed  in  inf  ants  to  be  engaged  in  a  hernia.  By  a  process 
of  exclusion,  therefore,  the  only  possible  organ  is  the  ovary.  It  is  important 
to  remember  that  strangulation  is  generally  due  to  a  torsion  of  the  pedicie, 
and  not  to  a  tight  ring.     By  this  deductive  method  I  have  diagnosed  2  cases. 

Very  frequently  the  ovary  in  such  a  hernia  is  accompanied  by  the  Fal- 
lopian  tube.  The  latter  is  present  in  the  form  of  a  loop,  or  only  its  terminal 
end  is  involved. 

When  an  ovarian  hernia  in  adults  is  of  long  standing,  the  ovary  may 
iindcrgo  cystic  degeneration  or  other  disease.  I  have  seen  a  čase  of  an  ovarian 
cyst  in  an  inguinosuperficial  hernia.  In  small  hemi»  a  part  of  the  wall  of 
the  sac  is  fonned  by  the  unfolded  broad  ligament;  the  possible  presence  of 
the  broad  ligament  must  be  borne  in  mind,  because  it  may  cause  some  dif- 
ficulty  in  the  treatment. 

Treatment. — If  the  ovary  is  normal  it  is  reduced ;  if  diseased  it  should  be 
extirpated. 

Ovaries  that  have  undergone  torsion  of  the  pedicie  are  untwisted,  and  if 
considered  viable,  are  reduced;  if  non-viable,  the  ovary  is  extirpated. 

If  the  broad  ligament  forms  part  of  the  wall  of  the  sac,  it  must  be  care- 
fully  dissected  away  from  the  hernia  and  the  neck  of  the  sac  ligated  so  as 
not  to  include  some  of  the  important  blood-vessels  coursing  through  the  liga- 
ment. 

4.     Hernia  of  tiie  Fallopian  Tube 

Hernia  of  the  Fallopian  tube  alone,  i.  e.  without  the  presence  of  the  ovary, 
is  a  rare  condition.  Two  forms  of  this  hernia  may  occur:  one  in  which  the 
end  of  the  tube  prolapses,  and  the  second  in  which  the  tube  prolapses  in  the 
form  of  a  loop,  so  that  both  its  beginning  and  tcrmination  are  within  the 
abdomen.  Incidental  unfolding  of  the  broad  ligament  and  its  treatment  have 
becn  discussed  under  the  heading  of  ovarian  hernia. 

The  prolapsed  tube  iiuiv  bo  diseased  in  the  form  of  a  hydrosalpinx 
or  pyosalpinx.  Cases  of  tubal  pregnancy  in  a  hernial  sac  have  also  been 
reported. 
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5.     Hebnia  of  THE  Utebus 

The  uterus  is  occasionallj  found  in  an  inguinal  hemia.  A  number  of 
cases  have  been  reported  in  which  the  hemiated  utenis  wa8  gravid.  Very  rarely 
only  one  hom  of  a  bifid  uterus  has  been  found 
within  the  hernial  sac. 

A  hemia  of  the  uterus  may  occur  in  2  differ- 
ent  forms.  1.  The  intraperitoneal,  in  which  the 
entire  prolapsed  part  is  covered  by  peritoneum. 
2.  The  paraperitoneal,  in  which  that  part  of  the 
uterus  uncovered  by  peritoneum  is  contained 
within  the  hemia.  We  are  aceustomed  to  speak 
of  the  uterus  as  an  organ  covered  entirely  by 
peritoneum.  Strictly  speaking  there  is  no  organ 
eompIetely  invested  by  peritoneum,  because  that 
part  through  whieh  the  blood-vessels,  ete.,  enter 
is  always  uncovered.  This  applies,  therefore,  to 
the  lateral  borders  of  the  uterus  to  which  the 
broad  ligaments  are  attached.  In  some  very 
large  hemise,  the  greater  portion  of  the  broad 
ligament  of  one  side  becomes  unfolded  and  enters 
into  the  f  oraiation  of  the  sac ;  in  this  way  we  may 
have  a  paraperitoneal  fomi  of  uterine  hemia. 

I  have  seen  a  čase  of  strangulated  inguinal 
hernia  in  which  not  only  the  intestine  and  omen- 

tum,  but  also  the  tube,  the  ovary,  the  unfolded  broad  ligament,  the  ureter,  the 
utenis,  and  its  uterine  artery  were  successively  encountered  during  the  opera- 
tion. 

Treatment. — The  only  difficulty  encountered  in  opera- 
tions  for  uterine  herniie  is  the  handling  of  the  broad  liga- 
ment.   In  freeing  this  structure,  čare  should  be  taken  not  to 
"^     injure  its  blood-vessels. 


Fio.  32.  —  Intrapbbitonsal  Hbb- 

NIA  OF  ApPSNDDC. 


6.     Hernia  of  the  Appendix 

The  appendix,  either  alone  or  in  conjunction  with  other 
viscera,  is  not  a  very  rare  finding  in  a  hemia.  It  may  be 
encountered  in  the  following  forms. 

a.     The  appendix  in  toto,  accompanied  by  its  mesen- 
teriolum,  may  be  prolapsed  in  a  hernia,  so  that  it  is  practi- 
cally  entirely  covered  by  peritoneum.     In  this  form  neither 
its  reduction  nor  its  removal  should  prove  difficult.     (See 
Figures  32  and  33.) 

b.     The  mesenteriolum  may  become  unfolded,  so  as  to  make  up  a  part  of 


Fig.   33. — Diaoram- 

MATIC     CrOSB-SEO- 

TioN  or  AN  Intra- 
peritoneal Her- 
nia or  THE  Ap- 
PENDix.  1,  Sac  of 
hernia;  2,  cro6s- 
section  of  appendix 
and  mesenterio- 
lum, covered  by 
peritonetim. 
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Fi««  34.— Slidino  Hernia  or 
Appendix.  Noto  unfold* 
iag  of  mesoiiteriolum. 
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tlie  hernial  sae.  In  this  form  the  appendix  appears 
as  a  retroiieiTiial  retroperitoneal  organ  ( Figs,  34, 
35).  Keduction  of  siich  an  appendix  is  practicallj 
an  impossibilitv.  In  the  renioval  of  the  organ  eare 
mu8t  be  taken  to  secnirelv  ligate  aH  the  vesBelu  of  the 
mesenteriolum.  After  extirpation  of  the  appeiidix 
there  nsnallv  roniains  a  rent  in  the  postcrior  part  of 
the  sae ;  it  m^  therefore,  preferable  to  sew  iip  snch  a 
sac  by  a  purse-string  snture  rather  than  to  ligate  it, 
because  ligation  of  the  sac  leaves  a  raw  snrf ace  within 
the  peritoneal  cavitv* 

C,     The  free  end  of  the  appendix  mav  become 
prolapsed  (Fig.  »If*). 

d.  The  appendix  mav  prolapse  in  the  form  of  a 
loop,  80  that  both  ita  begiuning  and  its  end  remain 

within   the   peritoneal    cavitj 

(Fig.  37).     This  form  is  par- 

ticularlj   prone   to    strangnla- 

tion, 
^^       /  An  appendiceal  hernia 

^ —  ^       mav  beeome   strangidated.      Agaiii,  the  appendix   in   a 
^  hernia  is  as  liable  to  beeome  diseased  as  one  situated 

no rm a Hy,      Differential    diag- 

uosia  between  the  2  is  a  matter 

of    mme    difficiiltj;    even    at 

operation  it  is  not  eaay  to  de- 

cide  whpther  the  appendix  is 
merelj  aentelv  inflamed  or  strangnlated.     The  onlv 
sure  way  to  deeide  this  point  is  the  finding  of  a  dis- 
tinct  strangnlation  fTirTow, 
The  trfatnient  is  evident. 

Hemia  Gomplicated  by  Appendicitia. — I  have 
seen  a  number  of  such  easea;  tbese  have  eertain 
pujszling  features.  The  follovviiig  elinieal  picture 
is  the  rule:  The  patient  sulTers  from  sTOiptoms 
STigge^tive  of  aente  appendieitis  with  the  snhsc- 
gnent  devehtpment  of  either  a  loealized  or  a  dif- 
fu»G  peritnnitis.  On  phvsieal  examiniition,  how- 
ever,  we  find  a  verv  tense  and  painfiil  hernial 
sac  We  may  be  able  to  obtain  the  historv  of  a 
[»TO'xisting  heniiu.  Tlie  presnmption,  tberefore, 
is    tbat     the    patient     bas    a    stranijnihitrd     h*'niia, 

and  that  the  development  of  the  localized  or  difftiae  peritonitis  is  dne  to  tln 
strangnlation. 


FtQ,     36. — DlAtiRAMMATlG 
CilOSa^&IfiCTION  OF  1?HI>- 

i»o  Hbrnla.  of  Appen- 
oxx.  1,  Sac  of  hernia; 
2,  CTtM»-«iection  of  ap- 
poiidiXf  not  cavored  pn- 
tirely  by  peritoncuiu* 


Fia.  36. — Hernia  or  Dtti^AL 

PORTION   OF   AFPEm>IX. 
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At  opera tion  we  find  the  sac  distended  by  a  largo  amount  of  very  foul  pus,  but 
othenvise  empty.  The  diagnosis  is  now  ea8y ;  we  have  before  us  an  acute  appendicitis, 
pus  from  whieh  has  leaked  down  aiid  filled  an  open  hernial  sac.  Seareh  may  be  made 
for  the  appendix  through  the  hernial  incision;  if  found  it  is  removed;  drainage  is  in- 

stituted  through  the  intemal  ring,  and  the  radical 
cure  of  the  hemia  is  postponed.  The  removal  of  the 
appendix  through  the  intemal  inguiual  ring  is  rarely 
possible.  Were  it  even  ]X)ssible,  it  is  preferable  to 
rcmove  the  appendix  and  drain  through  a  separate 
incision ;  in  such  an  instance  it  is  permissible  to  pro- 
ceed  immediately  to  the  radical  operation  of  the  her- 
nia.  In  spite  of  the  bathing  of  the  tissues  with  pus, 
such  operations  are  frequently  followed  by  primary 
union. 

7.     Heenia  of  the  Large  Intestine 

This  8iibvariety  of  heraia  is  one  of  unusiial 
intcrest.  Although  first  described  by  Scarpa,  it 
did  not  receive  much  attention  until  the  French 
surgeons  began  to  study  the  subject.  The  Ger- 
man articles  are  few  and  far  between,  although 
an  excellent  discnssion  of  the  subject  has  been 
published  by  Sprengel  (61).  In  this  country 
Weir  (64)  gave  an  excellent  resume  of  the  sub- 
ject, and  published  cases  of  his  own. 

Judging  from  personal  experience,  this  form  of  hemia  is  of  more  frequent  occur- 
rence  than  one  would  be  led  to  assume  by  the  number  of  cases  reported.  This  dis- 
crepancy  can  be  accounted  for  in  2  ways:  either  the  hemia  has  not  excited  sufficicnt 
interest  in  the  operator,  or  (which  in  my  opinion  is  more  likely)  the  operator  did  not 
wi8h  to  be  reminded  of  a  rather  unplcasant  experience. 

The  operation  for  the  radical  cure  of  a  hemia  of  the  large  intestine  may 
prove  to  be  of  exceptional  difficultv;  it  is  important,  therefore,  that  the  sur- 
geon  bear  the  pos8ibility  of  its  presence  constantly  in  mind.  He  must  in 
addition  be  well  acquainted  with  ali  the  forms  and  possibilities  of  such  a 
hernia,  inasmuch  as  considerable,  and  often  irreparable  damage  may  be  done 
by  the  uninitiated. 

The  5  divisions  of  the  large  intestine,  viz.  cecum,  ascending,  transverse, 
and  descending  colons,  and  sigmoid  flexure,  ali  have  their  peculiarities  when 
met  with  in  a  hemia.  It  is  necessary,  therefore,  to  discuss  each  division 
8eparately. 

Sliding  Hemia. — Before  proceeding  to  the  individual  description  of  these 
subvarieties,  it  is  ncoessarv  to  eall  attention  to  a  phenomenon  peculiar  to 
herniie  of  certain  portions  of  the  large  intestine. 

This  phenomenon  has  been  cnlled  hv  the  French  liernie  par  glissement, 
or,  translated  into  English,  "sliding  hemia.'' 


FlQ. 


37. — Hernia  of  Appendix  in 
Loop  Form. 
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Fio.  38. — Slidino  Her- 

NIA     OF     DeSCENDINO 
COLON   BY    "PuLLINa 

Mechanism."     First 
stage:  1,  Peritoneum ; 

2,  transversalis  fascia; 

3,  descending  colon; 

4,  intemal    inguinal 
ring. 


It  is  difficult  to  give  a  short  description  of  this  phenomenon;  but  a  clear 
mental  picture  of  the  hernia  can  be  obtained  in  the  following  manner.  Let 
us  imagine,  for  instance,  that  the  peritoneal  attachments 
of  the  descending  colon  have  beconie  loosened  from  the 
snbjacent  structures,  so  that  the  colon,  instead  of  being  a 
fixed  structure,  now  moves  easily  on  its  bed;  let  us  then 
imagine  that  the  peritoneum  in  the  neighborhood  of  the 
intemal  inguinal  ring  is  grasped  and  pulled  in  the  direc- 
tion  of  the  scrotum.  What  will  happen  under  these  cir- 
cumstances  ?  First  a  hemial  sac  will  be  formed,  and  even- 
tually  the  sigmoid  flexure  and  descending  colon  will  be 
pulled  down.  The  successive  steps  of  this  process  are  illus- 
trated  in  Figures  38,  39,  40,  41  and  42. 

The  sigmoid  flexure,  being  covered 
on  ali  sides  by  peritoneum,  does  not 
necessarilv  differ  from  a  loop  of  small 
intestine,  but  the  descending  colon  is  usually  covered  onlv  on 
3  sides  by  peritoneum ;  it  is  evident,  therefore,  that  after  be- 
ing pulled  down,  the  descending  colon  itself  will  form  part  of 
the  posterior  surface  of  the  sac.  This  is  one  variety  of  slid- 
ing  hernia,  and  may  be  termed  a  "sliding  hernia  by  pulling." 
Let  us  now  imagine  the  following:  For  the  purpose  of 
our  experiment,  the  descending  colon  has  again  been  loosened, 
as  in  the  preceding  example.  Let  us  now  supposc  that  pres- 
surc  or  force  has  been  applied  over  the  de- 
scending colon  just  above  its  jimction  with 
the  sigmoid  flexure.  The  direction  of  this 
force  must  first  be  backward,  then  down- 
ward  and  inward,  toward  the  internal  in- 
guinal ring.  What  happens  under  these  circumstances  ? 
First,  the  anterior  wall  of  the  descending  colon  is  approxi- 
mated  to  the  posterior  wall ;  the  force  continuing  against  the 
posterior  wall,  this  segment  of  the  descending  colon  is  pushed 
nearer  and  nearer  to  the  internal  inguinal  ring,  imtil  finallv 
it  is  pushed  out  behind  the  peritoneum  into  the  inguinal  ca- 
nal  (Fig.  43). 

\Ve  now  have  a  true  hernia  without  any  involvemcnt  of 
the  peritoneum,  i.  e.  a  sacless  hernia.  In  contradistinction  to 
the  first  variety  this  may  be  termed  a  "sliding  hernia  by 
pushing.'' 

Both  of  these  hernia*  occur  with  about  equal  frequency. 
There  are  certain  differences  betNvocn  the  two,  with  which  it 
is  wcll  to  be  acquainted.     lleniiii'  l)y  pulliiig  are  usuallv  verv  largc*;  hernije  by 
pushing  are  very  sinall.     Hernia^  by  piilling  \i8ually  have  a  very  large  sac;  her- 


Fio.  39.  —  Slidino 
Hernia  of  De- 
scENDiNo  Colon 
by  **pullino 
Mechanism." 
Second  stage:  1, 
Peritoneum  ;  2, 
tn&DsversalLi  fas- 
cia; 3,  descending 
colon;  4,  internal 
inguinal  ring;  5, 
sac  of  hernia. 


Fio.  40.  —  Slidino 
Hernia  of  De- 
scending Colon 
by  "pulling 
Mechanism." 
Third  stage:  1, 
Peritoneum ;  2, 
transversalis  fas- 
cia; 3,  descending 
colon;  4,  internal 
inguinal  ring;  5, 
sac  of  hernia. 
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nisB  by  pushing  have  no  sac  at  aH.  In  the  hernise  by  puUing,  the  nutrient  ves- 
sels  of  the  gut  are  usually  pulled  down  with  the  gut ;  in  the  hemise  by  pushing^ 
the  nutrient  vessels  need  not  nece88arily  be  in  the  hemia. 


Fig.   41. — Slidino   Hernia   op   Descbndino 

COLON    BY    ''PULIilNO    MecHANISM.  " 


Fia.  42. — DLA.aRAMifATic  Crosshibction  of  a 
Slidino  Hernia  ofthb  Descbndino  Colon 
BT  "PuLLiNO  Mechanism."  Section  made 
at  a — a  in  Figure  41:  1,  Sac  of  hernia; 
2,  afferent  loop  of  hemiated  oolon;  3,  ef- 
ferent  loop  of  hemiated  oolon. 


If  this  pathogenesis  is  borne  in  mind,  it  becomes  evident  that  only  those 
parts  of  the  large  intestine  can  be  involved  in  a  sliding  hemia  which  are  not 
eovered  on  ali  sides  by  peritoneum.  It  is  manifest,  therefore,  in  spite  of  as- 
sertions  to  the  contrary,  that  the  ascending  and  deseending  colon  are  the  only 
parts  of  the  large  intestine  whieh  can  enter  into  the  composition  of  a  sliding 

hernia.  Most  aiithors  speak  of  the  sig- 
moid  flexure  as  the  sliding  organ,  but 
this  is  manife8tly  incorrect. 

Before  making  a  statement  so  radi- 
cally  difFerent  from  the  conventional 
view,  it  is  necessary  to  define  precisely 
what  part  of  the  large  intestine  is  meant 
when  we  say  "sigmoid  flexure."  Un- 
fortiinately  even  anatomists  are  not 
agreed,  and  call  this  part  of  the  intes- 
tine by  difFerent  names,  such  as  sig- 
nioid  flexure,  S.  romanum,  iliac  colon, 
pelvic  colon,  S.  iliac,  etc.  I  prefer  to 
adliere  to  the  orthodox  nomenclature,  according  to  which  the  sigmoid  flexure  is 
that  part  of  the  large  intestine  which  has  throughoiit  its  entire  extent  a  well-de- 
fiiied  inesentery,  the  mesosigma,  in  contradistiiiction  to  the  deseending  colon, 
which  is  eovered  on  three  sides  only  by  peritoneum. 

IIowever,  the  distinction  as  to  whether  an  organ  is  completely  or  incom- 
p1etely  invested  by  peritoneum  is  a  verv  narrow  one.  Broadly  speaking, 
there  is  no  organ  which  is  completely  surrounded  by  peritoneum.     AH  the 


Fig.  43. — Sliding  Hernia  of  Descendino  Co- 
lon BY  ** Pushing  Mechanism;"  So-called 
"Sacless  Hernia."  1,  Transversalis  fas- 
cia;  2,  deseending  colon;  3,  sigmoid  flexure; 
4,  herniated  colon;  5,  intemal  inguinal  ring. 
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OTgans  are  in  fact  extraperitonea]j  beiiig  iiierely  tiicked  to  a  greater  or  ]e9aer 
€xtcnt  into  a  clo^ed  peritoneal  sac.  It  tliereforo  alao  folIows  tliat  almost  every 
organ,  inider  favorable  conditionsj  maj  become  the  sliding  part  of  a  sliding 
hernia.  Thus,  for  inatance,  we  speak  of  tlie  small  intevstine  as  having  a  com- 
plete  peritoneal  investment ;  jet  in  verj  large  liernia?  iipon  tlie  right  side,  in 
wliit'li  the  cecnm  and  ascending  eolon  are  pni  led  down,  so  niueli  of  the  mesen- 
tery  of  the  amall  intestine  niav  l)econie  nnfolded  and  enter  into  tho  forma- 
tion  of  the  hnge  sac  that  even  the  sinall  intestine  may  appear  as  a  sliding 
hernia.  Similarlv  npon  the  left  side^  wliile  wg  apeak  of  the  sigmoid  flexnre  as 
having  a  conj plete  peritoneal  investnient,  the  Hae  rnay  he  so  large  that  the 
mesosigiuoid  hecimies  nnfolded,  and  the  siginoid  flexnre  itself  mav  become  tho 
sliding  part.  Bnt  these  are  rare  instances;  T  have  never  seen  the  signioid 
flexure  as  a  aliding  hemia^  bnt  liave  seen  a  ease  of  a  sliding  hernia  of  the 
small  intestine  npon  the  riglit  side  \vhieh  roarhed  far  belovv  the  knee.  In 
general  it  mav  lic  said  that  the  broader  the  nneovered  area  of  a  viscns,  the 
greater  is  the  likelihood  of  this  viscna  being  fonnd  to  be  the  sliding  part  of 
a  sliding  hernia. 

On  theoretieal  grnnnds  wc  nmy^  therefore,  divide  the  abdomlnal  organa, 
aceording  to  their  likelihood  of  en  ter  ing  into  the  format  i  on  of  a  sliding  hernia, 
into  the  following  groups: 


Always 

Never 

Rarelv 

LlKELY 

Ureter 

Ovarv 

Stomach 

Liver 

Sploen 

Trans verse  colon 

Cccum 

Omentum 

Sigmoid  flexure 
Small  intestine 
Uterus 
Falloptan  tube 

Ascending  colon 
Descending  colon 
Broad  ligament 
Bladder 
Appendix 

Finallj  I  wish  to  atate  that,  by  the  above  description^  I  refer  only  to  the 
gliding  organ,  whieh  has  nothing  to  do  with  the  hernia.  In  other  \vord8.  we 
mav  have  eombinations;  tlnis,  for  instanee,  there  ia  nothing  to  prevent  the 
ovary  from  being  in  a  sliding  hernia  of  the  descending  eolon;  in  snch  a  hernia 
tho  ovarv  is  merelv  an  aeridental  inhabitant  of  the  hernia^  bnt  only  the  de- 
secnding  eolon  is  the  sliding  part. 

Assnming  the  correetne.^s  i>f  thia  patbogencsis  of  sliding  hernia,  it  becomea 
self-c^vident  that  tJae  teriri  hernia  of  the  large  intestine^  and  sliding  hernia,  are 
by  no  means  sjTion^Tnons.  This  mistake  is  onlv  too  frcfjnentlv  made  in  medica  1 
literature* 

Ali  hemiJT  of  tho  large  intestine,  whethcr  sliding  or  not,  have  certain 
other  p€N3uliaritie8,  aeeording  to  the  organ  which  ha^  prolapsed. 
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Varieties  of  Hemise  of  the  Large  Intestine. —  A.  HERNTA  OF  THE  CECUM. 
— Anatoinists  havo  desrribod  several  fomis  of  cecum.  For  our  purpose  it  is 
sufficient  to  sav  that  the  ecoiini  is  that  part  of  the  large  intestine  which  lies  below 
the  ileocecal  valve.  Its  blood  8upply  comes  from  above  and  from  the  median 
area  of  the  abdoinen ;  it  is,  therefore,  an  organ  which  has  a  complete  peritoneal 
investment.  The  cccum  can,  therefore,  never  be  the  sliding  part  of  a  sliding 
hernia.  It  is  merely  prolapsed  into  the  hernial  sac,  and  can  alway8  be  re- 
duced  with  the  greatest  of  ease.  When,  however,  it  is  fonnd  in  eombination 
with  sliding  hernia?  of  the  aseending  colon  and  adjoining  portions  of  the  small 
intestine,  then  its  reduction  niay  prove  difficult.     One  form  of  sueh  a  hemia 

is  particularly  p  u  z  z  1  i  n  g — so 

^ ^  much  80  that  the   French  have 

/^-^     %  \l       #     >i  seen  fit  to  give  it  a  special  name, 

hemie  par  bascule. 

The  pathogenesis  of  this  her- 
nia is  as  follows :  Let  us  assume 
a  verv  small  sliding  hemia  of  the 
posterior  wall  of  the  aseending 
colon  at  the  point  where  this  or- 
gan joins  the  cecum.  Diiring 
the  progressive  increase  of  the 
hernia,  more  and  more  of  the 
adjoining  portion  of  the  cecum  is 
being  extruded,  but  a  small  part 
stili  remains  within  the  peri- 
toneal cavity  (Fig.  44).  We  then  have  a  small  sliding  hemia  of  the  lowermost 
part  of  the  posterior  wall  of  the  aseending  colon,  a  small  intrahernial  part  of 
the  cecum,  and  a  small  intra-abdominal  part  of  the  cecum.  It  is  as  though  the 
cecum  were  partlv  bent  upon  itself,  like  a  hammock.  This  is  the  so-called 
hemie  par  bascule, 

B.  HERNIA  OF  THE  A8CENDING  COLON. — It  has  already  been  noted  that 
the  aseending  colon  occurs  in  an  inguinal  hernia  onlv  in  the  form  of  a  sliding 
hernia  (exception,  of  course,  must  be  mado  for  those  isolated  cases  in  which 
the  aseending  colon  has  a  complete  mesen tery)  ;  furthermore  that  it  may  occur 
in  2  different  forms;  first,  in  large  hernioe,  the  pathogenesis  of  which  is  ex- 
plained  by  a  "pulling"  mcchanism;  in  this  čase  the  aseending  colon  is  fre- 
quently  accompanied  by  otlier  viscera  in  the  vicinitv  of  the  internal  inguinal 
ring,  viz.  the  cecum,  appendix,  small  intestine  and  omentum;  and  second,  in 
small  herniflp,  the  pathogenesis  of  which  mav  be  explained  by  a  "pushing'' 
mechanism;  this  second  form  mav  be  entirelv  devoid  of  a  sac,  and  may  in 
consequence  be  verv  baffling.  It  is  trne  there  mav  be  a  verv  minute  sac  toward 
the  mesial  side  of  the  gut,  but  this  is  to  be  expectcd  from  the  dislocation  of 
the  intestine. 

O.    IIERNrA    OF    THE    TRANSVERSE    COLON. — The    transverse    colon    for 


FlQ.   44. DlAORAMMATIC   SeCTION   OF  A   "HeRNIE  PaR 

Bascule."  1,  Parietal  pcritoneum;  2,  transvcrsalis 
fascia;  3,  internal  inguinal  ring;  4,  aseending  colon; 
5,  cecum;  6,  ileum;  7,  appendix. 
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practical  purposes  has  a  complete  peritoneal  investment ;  it  is,  therefore,  never 
the  sliding  portion  of  a  sliding  hernia.  In  any  event,  it  is  a  rare  hernial  con- 
tent  and  then  occurs  only  in  herniae  of  extreme  size  and  when  complicated 
by  ptosis.  Being  completely  invested  by  peritoneum,  its  reduction  never 
causes  any  difficulty. 

D.  HEBNIA  OF  THE  DESCENDING  COLON. — ^With  slight  modifications, 
the  remarks  on  hernia?  of  the  ascending  colon  apply  equally  to  those  of  the 
deseending  colon. 

K  HEBNIA  OF  THE  SIGMOID  FLEXURE. — :Most  of  the  special  articles  on 
sliding  hernia  speak  of  hernia?  of  the  sigmoid  flexure  as  a  type  example  of 
sliding  hernia.  The  reasons  why  the  sigmoid  flexure,  except  under  unusual 
conditions,  eannot  form  the  sliding  part  of  a  sliding  hernia  have  already 
been  given  (page  74). 

Treatment. — The  treatment  of  uncomplicated  hemise  of  the  cecum,  trans- 
verse  colon,  and  sigmoid  flexure  does  not  differ  from  that  of  any  other  simple 
form  of  inguinal  hernia. 

The  treatment  of  sliding  hernia,  however,  i.  e.  the  treatment  of  hernia? 
of  the  ascending  or  deseending  colon,  is  an  entirely  different  proposition. 
There  is  hardly  any  other  operation  that  may  tax  the  patience  and  technic 
of  the  best  equipped  surgeon  to  a  greater  degree. 

A.  SLIDING  HERNIA  BY  A  ''PU8HING"  MECHANISM. — These  hemise  are 
usually  of  small  size. 

Expo8ure  may  be  readily  obtained  through  the  usual  hernia  incision.  A 
fairly  typical  description  of  the  difficulties  such  an  operation  may  present  is 
the  follovving.  The  first  difficnltv  that  the  operator  encounters  is  that,  search 
as  he  may  for  a  sac  at  the  iisnal  site  of  the  sac,  i.  e.  toward  the  inner  side  of 
the  cord,  no  sac  is  foiind ;  again  and  again  he  may  repeat  this  search,  and  again 
and  again  he  will  fail.  At  this  point  he  begins  to  doiibt  even  the  diagnosis  of 
hernia.  Perhaps  the  patient  now  reacts  slightly  from  the  anesthetic  and 
coughs  or  vomits;  suddenly  a  distinct  hernial  bulging  becomes  evident,  and 
the  search  begins  ali  over  again,  with  the  same  negative  resiilts.  The  patient 
again  vomits  or  strains,  and  then  it  is  noticed  that  the  hernia  does  not  come 
down  on  the  inner  side  of  the  cord,  but  to  the  oiiter  side  and  posteriorly.  Even 
at  this  stage  it  is  fortunate  if  one  recognizes,  bv  this  sign,  that  a  sacless  sliding 
hernia  has  to  be  dealt  with.  The  snrgcon  who  fails  to  recognize  what  he  is 
dealing  with,  siire  only  of  the  presence  of  a  hernia,  boldly  incises  what  he 
believes  to  be  the  sac,  meets  with  hemorrhage,  the  importance  of  which  he 
does  not  appreciate,  and,  to  his  chagrin,  finds  that  he  has  pcnetrated  the 
lumen  of  the  gut.  This  graphic  description  need  not  be  considered  overdrawn ; 
it  occurs  frequently. 

The  most  important  step  in  tlu*  troatiiuuit  of  these  herniir  is  tlieir  reoognition. 
They  aro  so  sniall  that  they  can  r(»adily  l)e  push(»d  baek,  \vith  a  little  bhint  dissection, 
not  into  the  peritoneal  cavity,  but  into  the  retroperitoneal  spaee.  It  is  not  even  neces- 
8ary  to  oiK»n  the  peritoneum;  at  most  the  peritoneum  at  the  inner  side  of  the  internal 


78  .^^^^^^^       HERNIA 

iiigumal  ring  may  be  incised  in  ordor  to  v(?rify  the  correctness  of  the  diagnosis;  this 
BmaU  intrisioii  caii  he  iinmtHliately  olosed  by  a  piirse-string  suture. 

Deep  Butures  are  paasedj  čare  bcing  takcii  tbat  the  giit  ia  held  replaced 
diiring  tlie  process  of  tviiig. 

B,  SLIDING  HEBNIA  BY  A  «*P1ILLING*'  MECHANISM. — In  contradistinc- 
tion  to  tbe  pre^oding  varietv,  tbese  licrnisv  are  ii.siiallv  of  large  sizc. 

A  picture  of  the  operatiou  for  sueli  a  beruia  is  ofteii  as  follows:  Beiiig  of 
large  size,  the  sae  it^  eaailv  fouiid  and  iucised.  Various  hernial  contents  are 
found,  aiid  most  of  tlieni  are  readilv  repb^ced ;  bi  it  tbere  stili  remains  a  piece 
of  intestine  \vliieh  resists  ali  elforti?  at  reductiuii.  Tbere  is  more  piilling,  more 
pushing,  aud  more  violenec,  biit  tbia  piece  of  intestine  refiisea  to  biidge.  The 
sac  is  then  incised  more  widely,  and  it  is  fortiinate  for  both  the  patient  and 
snrgeon,  if  the  latter  even  now  reeognizes  tbat  he  is  dealing  vvitb  a  sliding 
beruia  of  the  large  intestine.  The  operator  whQ  fails  in  tbis  reeognitioii  re- 
gards  the  intestine  aa  adberent  and  proceeds  to  liberate  it;  he  divides  the 
peritoneiim  on  one  or  the  other  side  of  the  intestine;  sooji  considerablo  beinor- 
rhage  is  encountered,  wbit'h  is  interpreted  as  coming  froni  vasenlar  adhesions, 
\Vhat  has  reallj  bappencd  is  tbat  the  vasenlar  supplv  of  the  prolapsed  giit 
is  being  cut  ofif,  After  siifficient  gnt  is  liberated,  a  fiiiger  is  passed  into  the 
peritonca!  cavitv;  the  eontinuation  of  the  gut  is  felt,  and  is  interpreted  as 
the  continuation  of  the  adbesions.  If  the  liberation  of  the  intestine  is  furtber 
proceeded  with,  the  lumen  of  the  gnt  may  he  entered.  The  gnt  is  finali  v 
redneed  in  a  slipshod  nianner,  and  the  sac  tied  off  in  an  eqnally  slipsbod  way, 
If  only  a  small  piece  of  the  inte8tine  has  been  tbns  deprivod  of  its  arterial 
snpplv,  the  anastomotic  eircniation  mav  be  sufficient  to  reslore  vitality;  if, 
hovveveFj  a  large  piece  of  the  gnt  has  thns  been  deprived  of  its  arterial  snpplv, 
or  if  the  ligatures  have  been  placed  too  elose  to  the  giit^  l>eyond  the  \iiBt  anas- 
tomotic archea,  gangrene  maj  resnlt  and  the  patient  mav  die  from  a  perforative 
peri  toni  tis. 

The  surgeon  who  kno\vs  proceeda  differentlv.  T\Tien  he  finds  that  tbere 
is  difficnltv  in  redncing  the  last  piece  of  intestine,  be  incises  the  sac  more 
liberallv,  inspects  this  piece  of  intestinej  and  finds  here  and  tbere  npon  its 
snrface  sinall  pieces  of  fat,  wbicb  he  reeognizes  as  epiploic  appendages;  fnrtber 
inspeetion  \vill  al  so  rev€*al  to  liini,  npon  the  surfaee  of  the  gnt,  a  t  least  one  longi- 
tndinal  band;  both  points  absolntelv  indioative  of  large  intestine.  He  doea  not 
look  npon  it  as  an  adberent  loop  of  intestine,  but  eorreetlv  diagnoses  it  as 
a  sliding  hernia  of  the  large  intestine  and  proceeds  to  treat  it  as  sneb  in  the  fol- 
lowiug  manner,  first  snggested  by  Hotehkiss  (27)  and  amplified  hy  Walton 
(63),' 

Assnming  that  the  incision  of  tbe  sac  vvas  properlv  made,  in  the  center  of 
its  anterior  snrface,  its  liberation  is  proceeded  witb  cantionsly ;  first  the  sper- 
matic  cord  is  enconntered  and  dissected  away;  the  liberation  proceeds  fnrtho  * 
and  fnrtber,  and  is  qnite  easv,  if  it  has  been  started  in  tlie  proper  line  of 
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eleavage,  imtil  tlie  heruial  sae  iiii*i  the  horiiiated  intestine,  plus  ita  blood-vessels, 
are  lifted  up  froni  the  posterior  \vall  of  the  licrnial  space.  None  of  tlie  blood- 
vessels  shoiild  be  injured  if  tlns  dissectioii  is  prnpcHv  dnne.  The  sac  is  thus 
liberated  on  botli  sides,  but  far  more  freelv  on  tbe  oiitcr  side. 

Tbe  intestinc  and  sac  are  tiow  held  up  pcrpeiidicularlv,  wlien  it  will  be 
seen  that  on  toth  sides  of  tlie  intestiue  tlie  sac  drops  down  o  ver  tbe  mitrient 
vessels;  tbe  sac  is  now  fastened  bere  and  there  bv  au  interruptcd  stitcb ;  wlien 
this  18  done  it  becouies  elear  thut  a  sort  of  an  artiticial  niescntcrv  for  tbe  in- 
testine  bas  been  constructed.  If  the  liberation  of  tbe  intestine  and  vessels 
lias  been  properlv  d^ine,  there  sbould  be  no  furtber  trouble  in  redueing  tbe  in- 
teatine.  Tbe  reuiainder  of  tbe  sae  is  no\v  elosed  by  a  nmning  siiture,  as  a  liga- 
tion  is  evidently  impoesible.  The  radieal  operation  of  tbe  hemia  is  now 
proeeeded  witb  in  the  nsual  uuuhh  r.  Tbroughont  tbe  operation  it  nuist  ahvavs 
be  borne  in  nund  tbat  the  vessels  enter  froni  the  inesial  side  of  tbe  gut;  par- 
ticular  čare  is,  tberefore,  neeessarv  not  to  in  jure  tbeni. 

In  one  ease  I  attenipted  tbe  folhj\vin»'  procedure  for  the  cure  of  a  sHding 
bernia,  after  tiie  diapiosis  of  a  aliding  bernia  by  the  **pnlling"  mecbanism  had 
l)een  establislicd,  Tbe  iuguinal  incision  was  teinporarilv  packed  witb  gauze* 
A  separate  abdominal  incision  waa  made;  in  tlie  Trendelenburg  position  the 
colon  was  now  puUed  baek  into  tlie  abdttnien  and  fastened  to  tbe  posterior 
abdoniiual  piirietes  liy  sutbcient  interrupted  wtitcbes  of  silk  (colopexy),  After 
closure  of  tbe  abdominal  incision  tbe  redundant  part  of  the  hernial  sac  wa8 
frecd  and  extirpated,  and  the  radieal  part  of  the  operation  finisbed  in  tbe 
itsual  manner,  I  ha  ve  sinee  learned  that  Lardonnois  bad  previonalj  snggested 
a  similar  proeednre. 

FEMOEAL  HERNIA 

Every  hemia  that  passes  out  of  the  abdonien  on  to  the  thigh,  and  under- 
neath  Poupart's  li.i»anient  is  a  fenioral  Iiernia.  There  are  several  different 
varieties  of  femoral  hernia. 


SUKOIOAI*  ANA-rOMT 

The  fol]owing  anatomical  strnetnrcs  and  landmarks  are  important  in  re- 
lation  to  the  anatomv  of  femoral  hernia. 

1,     Tbe  skin,  subcutaneons  fat,  and  snperfieia!  faseia  (cribriforni  fascia). 

2«  Tbe  internal  aaphcnous  vein  and  the  tributaries  which  it  rcceivcs  in 
this  part  of  its  course. 

3.  The  fascia  lata  of  tbe  thigh. 

4.  Ponpart^s  liganieut  and  its  refleetions  and  eontimiations,  viz.  Gim- 
bernat's  and  Cooper'8  ligament. 

5.  Tbe  transversalis  fascia  and  its  prolongations,  the  sbeath  of  the  femoral 
vasaels* 
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6.  The  femoral  and  erternal  iliac  vessels. 

7.  The  muscles  situated  in  Scarpa's  triangle. 

8.  The   peritoneum  and  properitoneal   fat. 

1  and  2.  Skin,  Subcutaneons  Fat,  Superflcial  Fascia,  and  Superfloial  Vessels. 
— The  skin  of  this  part  requires  no  special  consideration.  The  superficial 
fascia  of  the  thigh  is  a  contiiiuation  of  the  general  superficial  fascia  of  the 
body.  It  is  particularlj  well  developed  upon  the  anterior  surface  of  the 
thigh;  indeed,  by  careful  dissection  it  can  be  split  into  2  lajers,  superficial 
and  dcep.  The  superficial  vessels  of  this  part  of  the  thigh,  viz.,  the  internal 
saphenous  vein  and  its  tributaries,  the  superficial  epigastric,  superficial  ex- 
ternal  pudic,  and  superficial  circuniflex  iliac,  as  well  as  the  lymphatic  glands 
and  vessels  of  the  groin,  are  situated  between  these  2  lajers  of  the  superficial 
fascia. 

3.  Fascia  Lata  of  the  Thigh. — The  fascia  lata  of  the  thigh,  while  one  con- 
tinuous  Iayer,  is  so  peculiarlj  distributed  that  a  brief  description  is  difficult. 
It  is  described  by  anatomists  as  consisting  of  2  distinct  but  continuous  por- 
tions;  of  which  the  iliac  portion  passes  in  front  of  the  femoral  vessels,  and 
the  pubic  portion,  which  passes  behind  the  vessels.  Thus  there  is  formed 
an  oval  opening  in  this  fascia  that  pennits  the  passage  of  the  internal  saphenous 
vein  to  the  somewhat  deeper  lying  femoral  vein.  The  external  and  slightly 
anterior  margin  of  the  saphenous  opening  is  formed  by  the  iliac  portion  of 
the  fascia  lata,  and  is  called  the  falciform  process;  the  internal  and  sHghtly 
posterior  margin  of  the  saphenous  opening  is  formed  by  the  pubic  portion 
of  the  fascia  lata. 

The  deep  layer  of  the  superficial  fascia  is  intimately  adherent  to  the  mar- 
gin^ of  this  saphenous  opening;  it  is  perforated  not  only  by  the  internal 
saphenous  vein,  but  also  by  other  vessels  and  hmphatics,  so  that  it  has  a  sieve- 
like  appearancc,  and  on  that  account  has  received  the  name  of  "cribriform 
fascia.''  An  ordinary  femoral  hernia  passes  through  the  saphenous  opening, 
and  therefore  receives  a  covcring  from  this  fascia. 

The  cribriform  fascia  is  densely  adherent  to  the  saphenous  opening,  so  that 
ordinarily  wc  cannot  see  the  saphenous  ring  until  the  cribriform  fascia  has 
been   artificiallv  dissected  away. 

4.  Fouparfs  Ligament  and  Its  Reflections  and  Continuation,  viz.  Gimbemafs 
and  Cooper^s  Ligament. — The  iliac  portion  of  the  fascia  lata  is  attached  above 
to  the  entire  length  of  Poupart's  ligament. 

Poupart's  ligament  has  in  part  already  been  described  in  discussing  in- 
guinal  hernia.  In  order  to  study  it  to  the  best  advantage,  it  is  preferable  to 
split  the  aponeurosis  of  the  external  oblique,  when  retr^ction  of  the  lower 
flap  and  elcvation  of  the  spermatic  cord  rovcal  Poupart's  ligament  througb- 
out  its  entire  extent.  At  its  inner  extremity,  Poupart's  ligament  is  attached 
to  the  spine  of  the  pubis.  From  this  point  it  is  reflccted  do\vnward  and  out- 
ward  to  be  attached  to  the  pcctineal  line;  this  reflected  portion  has  received 
the  name  of  Gimbernat's  ligament.     The  postero-externa1  apex  of  Gimbemat's 
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FlO.    46. — DLA.ORAMMATIC   Cr088-8ECTION   OP  THE  AbDOMEN,  AT  AnY  LbVEL  AbOVE  THE  BlPURCATION 

OF  THE  Aorta;  SH6wiNa  the  Relations  op  the  Aorta  to  the  Peritoneum  and  Trans- 
VKRAALJS  Fasgia.     1,  Transversalis  fascia;  2,  aorta;  3,  peritoneum. 

Fio.  46. — Diaorammatic  Section  op  the  Abdombn,  8howing  the  Relations  op  the  Aorta, 
CoMifON,  Extkrnal  and  Internal  Iliac,  and  Femoral  Arteries  to  the  Peritoneum  and 
Transversalis  Fascia.  Note  the  hole  in  the  transversalis  fascia,  through  which  the  external  iliac 
artery  escapes  to  the  thigh.  1,  Transversalis  fascia;  2,  aorta;  3,  peritoneum;  4,  common  iliac 
artery;  6,  internal  iliac  artcry;  6,  extcrnal  iliac  artery;  7,  femoral  artery;  8,  hole  in  the  trans- 
versalis fascia. 

Fio.  47. — Diaorammatic  Section  op  the  Abdomen.  SHOwiNa  the  Relations  op  the  Aorta, 
Common,  External  and  Internal  Iliac,  and  Femoral  Arteries  to  the  Peritoneum  and 
Transversalis  Fascia.  Noto  the  outward  prolongation  of  the  transversalis  fascia  upon  the  fem- 
oral artery,  formini;   the   so-called    "sheath  of  the  femoral   vcssels."      1,    Transversalis   fascia; 

2,  aorta;  3,  peritoneum;  4,  anterior  and  posterior  prolongations  and  transversalis  fascia,  so-called 
"sheath  of  femoral  vessels";  5,  common  iliac  artery;  6,  internal  iliac  art-ery;  7,  extcrnal  iliac 
artery;  8.  femoral  artery. 

Fio.  48. — Diaoram  Illustratino  an  Incipient  Femoral  Hernia.     1,  Transversalis  fascia;  2,  aorta; 

3,  peritoneum;  4,  sac  of  a  femoral  hernia;  5,  sheath  of  fembral  vessels;  6,  common  iliac  artery;  7,  in- 
ternal iliac  artery;  8,  femoral  artery. 
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ligament  is  continued  as  a  strong  wide  band  along  the  full  length  of  the  ilio- 
pectineal  line;  tliis  band  gives  origin  to  the  pectineiis  muscle,  and  is  called 
Cooper'8  ligament. 

5,  6,  7,  and  8  of  these  structiires  will  be     / — ^^*^^                        hi— S 
described  iinder  the  heading  of  pathogenesis.     2 \Vy\  /  / ^ 

PATHOGENESIS    OF    FEMORAI.   HEBNIA 


Fig.  49. — DiAGRAMMATic  Vbbtical  Sbc- 

TION  TkllOUGH  THE  FeMORAL  ReOION; 
SHOWtNQ  THB  ReLATIONB  OF  THE 
EXTBANAL  IlIAC  AND  FeMORAL  Ar- 
TBRT  TO  TtoE  PeRITONEUM  AND  TraNS- 

VBR8ALI8  Fascia.  Noto  the  hole  in 
the  tfansversalis  fascia.  1,  Peri- 
toneum  linin«  the  false  pelvis;  2, 
transversalis  fascia  lining  the  false 
pelvis;  3,  extcmal  iliac  artery;  4, 
femoral  artery;  5,  peritoneum  lining 
anterior  abdominal  wall;  6,  transver- 
salis fascia  lining  anterior  abdominal 
wall ;  7,  hole  in  the  transversalis  fascia. 


On  page  3  I  have  set  forth  my  concep- 
tion  of  a  hernia,  and  pointed  out  the  great 
importance  of  the  transversalis  fascia  in  re- 
lation  to  hernia.  Let  us  now  see  how  this 
conception  applies  to  the  formati  on  of  a  fem- 
oral hernia. 

Certain  self-evident  faets  nced  recalling; 
these  are : 

1.  That  the  entire   abdominal  parietes 
are  lined  by  peritoneum. 

2.  That  external  to  the  peritoneum  there 
is  everywhere  a   layer  of  a  very  dense   fascia;    that,   thoiigh   difFerent  por- 

tions  have  received  different  names,  such 
as  transversalis,  iliac,  pelvic,  diaphrag- 
matic,  etc,  the  important  point  to  remem- 
ber  is  that  this  fascia  is  one  continuous 
layer. 

3.  That  ali  the  large  vessels  upon  the 
posterior  abdominal  wall  lie  upon  the 
transversalis  fascia  and  are  covered  by  the 
peritoneum,  as  shown  in  the  accompanying 
diagram  (Fig.  45). 

The  branches  of  the  aorta,  and  particu- 
larly  the  femoral  vessels,  in  passing  out 
of  the  abdomen,  pierce  the  transversalis 
fascia,  as  8hown  in  the  accompanying  dia- 
gram (Fig.  46). 

Nature,  however,  has  put  a  niče  finish 
to  this  hole,  and  instead  of  having  a 
hole  with  a  sharp  edge,  we  find  that  the 
edges  are  turned  outward,  the  fascia  be- 
ing  continued  downward  for  a  certain 
distanee,  bccoming  thinner  and  thinner, 
and  finallv  blending  with  the  wall  of  the 
The  accompanving  diagram,  therefore,  represents  the  trne  con- 


FlG.  50. — DiAGRAMMATic  VbRTICAL  SeCTION 

Through  the  Femoral  Reoion,  Show- 

ING    the    ReLATIONS    OF   THE    £XTERNAL 

Iliac  and  Femoral  Artery  to  the 
Peritoneum  and  Transversalis  Fas- 
cia. Note  the  hole  in  the  transversalis 
fascia,  and  the  anterior  and  posterior 
prolongations  of  this  fascia,  the  so-called 
' '  Hhcath  of  the  femoral  vessels.  * '  1 ,  Peri- 
toneum lining  the  false  pelvis;  2,  trans- 
versalis fascia  lining  the  false  pelvis;  3, 
external  iliac  artery;  4,  posterior  pro- 
longation  of  transversalis  fascia;  5,  fem- 
oral artcry;  6,  peritoneum  lining  anterior 
abdominal  wall;  7,  transversalis  fascia 
lining  anterior  abdominal  wall;  8,  hole  in 
the  transversalis  fascia;  9,  anterior  pro- 
longation  of  transversalis  fascia. 


vessel  itself. 
dition  (Fig.  47). 
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This  prolougation  of  tbe  traiiavcrsalia 
faseia  upoii  tlie  femonil  vesst^ls  bas  re- 
ceivfd  thc^  uaitie  of  the  ^'sheath  of  femoral 

This  prnlnngatioD  of  the  trans versalis 
fascta  represiKfiits  a  weak  i^pot^  aiid  it  i-e- 
quire8  onlj  a  sliglit  iucrease  of  the  iiitra- 
ahdnmina!  pn^s.sure  ti>  iiiake  the  peri- 
toneum  hiilge  iuto  thiB  part  of  tlie  ^heath, 
tliroiigh  the  hole  in  the  transversalis  faseia* 
Tbe  lesion  that  reHuHs  is  a  feiaoral  beniia* 
A  fenKiral  horiiia  iiiav,  therefore,  l^e  rep- 
resented  diagrainiiiaticallv  as  in  Fignre 
48. 

The  exteriial  iliac  vesseln  Icave  tlie  ah- 
donipo  at  tlutt  p«uijt  at  whi(*h  tbo  traiis- 
versalis  fas<'ia,  in  its  reHeetion  over  t!ic 
antcrior  of  the  ahdonien,  nnikes  aii 
augle.  This  aiigle  in  nt  Poupart^s  liga- 
meni;  the  anterior  part  of  tlie  trans  ve  r- 
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Fio.  5  L -^Diagram  Illustbating  Antemor 
ViEW  or  THE  Femoral  Recion.  t^HowjNa 

THE  ReLATIONS  UF  THE  FKMtJBAl.  AllTERT 
AND  VetN  T(»  THE  PekITONEUM  ANI*  ThAN«- 
Vi:W«ALl»  FAJl*tlA,  ANn  THK  OtTTTVARD  Pho* 
LONOATIONrt   OF   THK    LATTKti    StRU^TITREH, 

80  AS  TO  Form  thb  Hl»-called  'Sheatii 

OF   THB    FeMOKAL    VEftSELti/*       Notc,    also, 

the  ijutW3ird  prulongHtioii  of  the  bridge  of 
JraiiHvonittlLsfitiStuu  J:K"twef*n  tiio  two  vccjsela, 
dividiiig  Ihr  tfheiilh  in*^*  foinpiirtments. 
1,  IVriltimnjiu;  '2,  tniiiHverHtiliti  fa>jcm;  3, 
antpiior  and  postcrior  proluujsfttiou^  of  t  ho 
traimvpnMdis  fitiitna.  HO-callod  "shcath  of 
thct  ftrrnoral  vcj^scJai;"  4,  fLntioral  arl('ry: 
5,  femoral  velo;  (i,  eoiiipartmcnt  in  the 
slieath  of  ibii  femoral  vesiseJs. 


salia    fascia    ascends    npon    tlie    ahdomi- 

ual  wall  and  is  called  the  trans  versal  is  fascia  proper,  while  the  poster  i  or  part 
linea  the  iliac  fosaa  and  is  called  iliac  fascia.  A  diagramniatic  eross-seetion 
is,  therefore,  represented  by  Figure  40. 

.i  To  represent  the  continnation  of  these 

/     V  J^        2      ftišciap  we  vvonid  hiue  a  diagramniatic  il- 

^^  j7  htstration  as  in    Figure  5(K  whieh  \vonld 

^^  ^^5!5-^-^^^^--fi\  |[  reprcsfiit  the  state  of  affairs  were  oni  v  one 

^^^^^  ^"TT^/ii-  jl ^  vessel  present.     Ag  a  niatter  of  fact,  liow- 

^^^^B  ^_      I  lil/  ever,  there  are  a  vein  and  an  arterVj  and 

^^^^V  ^ L_4_  the&e^  while  verv  elose  to  each  other,  per- 

^^^^"  j      *    I  i  forate  tlie  transversalis  fascjjia  throngli  sep- 

^^f  j[*  arate  holes;  the  sniall  bridge  of  intcrven- 

ing  tissne  also  sen  da  a  prolongation  down 

npcm   the   vessels.      The  correct   diagram- 

matic    representation,    tlierefftre,    as    neen 

from  in  front,  is  as  shfnvn  in  Figure  51, 

In  order  to  allow  aniple  rooni  for  the 

vessels  in  varioits  positiona  of  Hexion  and 

ext*^nsion  of  the  thigh,  natnre  haa  provided 

that    this    slipatb    aronnd    the   vessels    be 

rather  loose.     It  is  particnlarlv  hvose  to%vard  the  niesial  side  nf  the  femtrral  vciiu 

Tn  tliig  large  compartment  there  are  a  little  fat,  a  few  l\Tnphatic  vess^ela,  and 

a  small  Ijmphatic  gland,  the  gland  of  Ito&enmhllen     A  diagramraatic  repre- 


Fia.  62. — Diagram  Illustratino  an  An- 
terior ViEw  OF  AN  lNrr^tE^^^  Femoral 
Hebnia.  i  p  Pf-nloiif^um;  2,  l  mrisv  crs^klia 
fAscia;  3,  anterior  mid  poslr*nor  prolonjtft* 
tiofui  of  the  traiiHviTHahH  fsusfia.  stvcalU^d 
**ijieath  of  thf»  friooml  v**M»fl»;"  4, 
femoral  ari('r>';  5»  femoral  vt»iii;  U,  eom- 
partrncnt  in  (Ke  itheuth  of  the  foinoral 
v«M»pls;  7,  iM*c  of  an  or(|iuary  fivnjoriil 
hcrnia. 
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seutation  of  an  ordinary  femoral  hernia,  seen  from  in  front,  would,  thcrefore, 
be  as  shown  in  Figure  52. 

Every  femoral  hernia  derives,  in  its  descent,  a  covering  from  this  sheath. 

The  peritoneum  in  this  part  of  the  abdomen  is  only  part  of  the  general 
peritoneum,   and  demands  no  detailed   description. 

It  is  important,  however,  to  mention  that,  in  contrast  with  oblique  inguinal  hernia, 
an  abundant  deposit  of  properitoneal  fat  exi8ts  in  this  part  of  the  human  anatomj. 
This  deposit  of  properitoneal  fat  aecounts  for  the  faet  that  even  empty  femoral  sacs 
eause  a  distinct  bulging  below  Pouparfs  ligament,  and  that  the  sac  is  reducible  only 
with  some  difficulty.  After  the  sac  of  a  femoral  hernia  has  been  out  for  a  long  time, 
or  has  become  inflamed  or  injured,  portions  may  be  shut  oif  by  an  adhesive  inflamma- 
tion;  in  such  shut-oiT  portions  of  the  sac  true  cysts  may  form,  making  reduction  of 
the  sac  even  more  difficult. 

As  in  inguinal  hernia?,  the  hole  in  the  transversalis  fascia  corresponds  to 
the  internal  ring. 

We  mav,  thcrefore,  have  the  following  eoverings  for  an  ordinarj  femoral 
hernia,  as  eompared  to  the  eoverings  of  an  oblique  inguinal  hernia. 

Inguinal  Femoral 

Peritoneum  Peritoneum 

(Rarelv  present)  Properitoneal  fat 

Tnfundibuliform  fascia  Sheath  of  femoral  vessels 

Cremaster  muscle  and  fascia  Absent 

Intcrcolumnar  fascia  Cribriform  fascia 

Supcrficial  fascia  Superficial  fascia 

Skin  and  subcutaneous  fat                     Skin  and  subcutancous  fat 
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In  perusing  the  literature  of  femoral  and  inguinal  hernia,  one  fact  be- 
comes  strikingly  apparent.  Recurrences  are  reportcd  as  very  rare  after  opera- 
tion  for  eithcr  variety;  but  whereas  the  operative  methods  for  the  relief  of 
inguinal  hernia  are  relatively  few,  the  operations  for  the  cure  of  femoral 
hernia  are  legion.  A  number  of  years  ago  I  reviewed  the  literature  of  the 
subject,  and,  while  the  list  was  by  no  means  complete,  I  found  over  70  methods 
and  modifications  for  the  cure  of  femoral  hernia.  Since  then,  it  is  safe  to 
assume,  the  number  has  materia11y  increased.  Let  us  recall  a  well-known 
and  sound  empiricism  in  medicine;  when  there  are  many  rcniedies,  it  is  a 
safe  assumption  that  none  is  ab8o]utely  curative.  This  doctrine  is  only  partly 
applicable  to  the  methods  for  cure  of  femoral  hernia.  The  plura1ity  of  opera- 
tions in  this  instance  is  due  to  the  manv  and  intricate  anatomical  structures 
in  relation  to  femoral  hernia,  rendering  this  a  broad  ficld  for  the  esercise  of 
ingenuitv  on  the  part  of  surgeons. 
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I  have  tried  a  number  of  these  methods  in  succession,  and  while  the  results 
obtained  were  by  no  means  imsatisfactorj,  the  methods  themselves  were  un- 
satisfactorj,  because  they  violated  those  ftmdamental  principles  which  I  have 
laid  down  as  obligatory  for  the  ciire  of  hemia. 

These  principles  are  the  following:  1.  Firm  closure  of  the  peritoneal  investment 
of  the  hemia  at  the  point  where  it  dilates  into  the  general  peritoneal  cavity.  By  this  is 
meant,  that  no  opportunity  shall  be  given  for  the  formation  of  a  peritoneal  dimple, 
which  can  form  the  starting  point  for  a  recurrence.  2.  As  the  hole  in  the  transversalis 
fnseia  cannot  be  closed  up  completely,  because  a  passage  must  be  left  open  for  tho 
femoral  vesscls,  it  is,  therefore,  necessary  to  plače  a  firm  and  pennanent  barrier  of 
tissue  in  front  of  the  peritoneum. 

It  would  carry  ns  far  beyond  the  limits  of  the  space  allotted  to  consider 
siiccessively  ali  the  methods  that  have  been  suggested.  Inasmuch  as  they  are 
ali  more  or  less  only  modifications  of  certain  well-recognized  basic  methods,  it 
will  suffice  if  these  methods  are  discussed  briefly  in  groups.  At  the  same 
time  I  will  point  out  under  each  group  how  they  violate  the  previonsly  men- 
tioned  principles. 

I.       LiGATION  AND  ExTIRPATION   OF  THE   SaO 

The  first  method  limits  itself  to  mere  ligation  and  extirpation  of  the  sac 
(Socin).  While  it  cannot  be  denied  that  even  by  this,  the  simplest  of  ali 
methods,  an  occasional  radical  cure  can  be  obtained,  its  inefficacy  is  too  ap- 
parent  to  warrant  more  extended  consideration. 

II.     Incision  in  tiie  Femoral  Reoion 

The  second  gronp  of  operations  is  performed  through  an  incision  in  the 
femoral  region.  The  direction  of  the  incision,  whether  parallel  with,  or  per- 
pendicular  to,  Poupart'8  ligament,  is  of  no  importancc.  This  is  the  most 
important  group,  and  has  the  greatest  number  of  followers.  The  underlving 
principle  in  these  operations  is  theoretically  correct,  inasmuch  as  the  aims 
are  a  high  ligation  of  the  peritoneum  and  a  firm  closure  of  the  canal.  Prac- 
tically,  however,  the  tcchnical  difficulties  are  such  that  these  principles  cannot 
be  fnlfilled  with  adequate  securitv.  The  saphenous  opening  is  situated  at  too 
great  a  distance  from  the  internal  opening  of  the  sac  to  permit  of  a  flush 
closure  of  the  peritoneum,  even  wlien  there  are  no  adhesions,  and  when  the 
sac  is  put  upon  the  streteh  to  its  utmost  limits.  Proof  of  this  can  be  had  bv 
observing  the  behavior  of  the  stump  of  the  sac  in  siich  an  operation.  Instead 
of  disappearing,  as  in  operations  for  inguinal  hemia,  the  stump  remains  within 
the  femoral  canal  in  the  form  of  a  pronounced  projection.  The  result  is  that, 
in  most  instances,  a  smaller  or  larger  dimple  remains  which  mav  be  the  starting 
point  of  a  recurrence.     Furthermore,  it  is  difficult,  if  not  impossible,  to  ef- 
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fectively  introduce  the  sutures  for  the  purposc  of  closing  the  canal.  Some  of 
these  operations  (von  Frey,  Billroth,  Czemy,  Schede,  Bottini,  Guameri,  etc.) 
recommend  the  suture  of  Poupart^s  ligament  to  the  fascia  covering  the  pec- 
tineus  muscle.  These  methods  are  evideiitly  inefficient,  because  oiily  the  lower 
part  of  the  f emoral  canal  is  closed ;  a  f  airly  long  portion  of  canal  stili  remains, 
into  which  an  occult  hemia  may  descend. 

Recognizing  these  objections,  the  advocates  of  the  second  method  (Bassini, 
Berger,  De  Garmo,  Coley,  etc.)  attempt  to  attain  a  higher  closure  of  the  f  emoral 
canal  by  suturing  Poupart^s  ligament  to  Cooper^s  ligament  and  to  the  perios- 
teum  of  the  pubic  bone.  The  various  operations  differ  from  one  another  only 
in  the  method  of  introducing  the  sutures;  in  principle  they  are  alike.  The- 
oretically  this  method  is  ideal,  but  technically  it  fails  to  accomplish  the  purpose 
for  which  it  was  designed.  First,  because,  as  has  already  been  pointed  out,  it 
is  difficult  to  obtain  an  adequately  high  ligation  of  the  sac ;  and  second,  because, 
even  with  the  best  possible  retraction  of  Poupart's  ligament,  it  is  extremely 
difficult  to  obtain  with  the  suture  a  permanent  hold  of  Cooper's  ligament 
or  of  the  periosteum  of  the  bone.  In  the  first  plače  Cooper's  ligament  is 
very  deeply  placed;  indeed,  it  is  within  the  pelvis,  and  must  be  reached  more 
or  less  blindly.  In  the  second  plače,  the  angle  between  the  under  surface  of 
Poupart's  ligament  and  Cooper's  ligament  is  too  great  to  permit  accurate 
adjustment.  On  many  occasions  I  have  convinced  myself  of  the  accuracy  of 
this  observation,  both  in  operating  on  recurrences,  and  in  numerous  opera- 
tions upon  the  cadaver. 

The  objection  to  the  operation  is  that  it  does  not  do  what  it  pretends  to 
accomplish. 

III.     High  Approximation  of  Poupart's  Ligament  to  the  Pubio  Bone 

It  is  recognized  by  many  that  the  important  part  of  any  operation  is  an 
exact  approximation  of  Poupart's  ligament,  high  up,  to  the  pubic  bone.  Many 
operations  were,  therefore,  devised  with  this  object  in  view.  (It  is  taken  for 
granted  that  the  sac  is  eliminated  in  the  usual  manner;  no  further  mention 
will  therefore  be  made  of  this  step.)  Thus  Roux  nails  Poupart's  ligament 
to  the  pubic  bone  with  a  "U"-shaped  metal  tačk.  In  a  certain  proportion  of 
cases  such  a  tačk  heals  in  situ ;  did  this  even  occur  regularly,  it  is  quite  prob- 
able  that  eventually  the  foreign  body  would  loosen  from  its  bed,  become  ex- 
truded,  and  allow  the  release  of  Poupart's  ligament  from  its  new  attachment.* 
In  addition  there  is  the  disadvantage  of  having  a  metallic  foreign  body  in 
the  tissues,  with  its  attendant  complications.  Nicoll  bores  holes  in  the 
pubic  bone,  through  which  he  sutures  Poupart'8  ligament  to  the  pubic  bone; 
while  Cavazzani  employs  the  obturator  foramen  to  accomplish  this  pur- 
pose. It  is  questionable  whether  any  of  these  operations  will  find  many  fol- 
lowers. 
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IV.     DivisioN  OF  Poupart's  Lioament 

Recognizing  the  difficiilty  of  a  proper  approxiiiiation  of  Poiipart'8  ligamcnt 
to  the  piibic  bone,  partial  or  total  divisions  of  Pouparfa  ligainent  have  been 
jidvised  as  a  prhiuirv  step  (Fiilirieius,  Dcla^iiere).  The  vvvv  divisioti  of  tbits 
importaiit  structiire  is  a  drmvbaek  to  the  opera tiuu,  as  it  invites  new  aveniies 
for  the  fomiation  of  a  bernia. 


V.     AuTOPi-ASTio  Pbocedubes 


The  autoplastic  (fascial,  muscniar,  poriosteal,  and  osteal)  operations  (Sal- 
zer,  Prokunin,  de  Garaj,  Mikulicz,  Trcndeleiiburgj  Pullja,  etc)  have,  iio  doiibt, 
a  plače  in  the  radical  curc  of  some  rare  forms  of  femoral  bcrnia,  and  m  ex- 
ceptional  casea  one  might  have  rceourse  to  one  or  thcs  other. 


VI.       HETEBOrLASTIC    OPEBATIONS 

The  bcteroplastic  t^perations  (Salzer,  Witzel,  ete. )  have  inaiiifevst  tlLsadvan- 
tages,  and  shuiild  not  be  eonsidered  uulcss  help  eannot  Ik^  nbtained  olhonvise. 


VII.     Incision  a  bo  ve  Poupart's  Ligament 

Finallj,  we  have  the  groiip  in  wlii€h  the  incision  is  oiade  ahove  Poupart'3  liga- 
ment. To  my  tnind  t!iis  h  the  ideal  niotlrod  of  approueh,  as  it  permits  of  manipula- 
tions  at  tbiit  portion  of  the  herjiial  eanal  \viiere  mo&t  benefit  can  be  atforded, 

Thig  groiip  can  again  hc  divided  into  2  snbdivisiong.  In  the  first  group 
(Lotheisen,  etc.)  beloiig  thosc  operations  that  nnite  the  internal  obliqiie  and 
tranaversalis  museles  to  Coopcr^s  ligamcnt.  Tbis  group  nndoubtedlj  consti- 
tiites  an  excel!ent  operation,  bnt  from  anatomical  disseetionv^  1  have  found 
that  aftor  its  perftjrinaiiee  tlioro  m  stili  an  open  epace  bct\vccn  the  on  ter  edge  of 
the  attached  musi-lcs  and  the  point  of  entranee  of  the  extenial  illae  vein  into 
the  tbigh;  tbis  space  may  be  the  avenue  for  tlie  formation  of  another  hemia. 
IIowcver,  even  vvith  tbin  draudiaek,  the  operatinn  is  an  excel!ent  one,  and  I 
have  used  it  in  ali  those  eases  in  wliieb,  hy  fr»ree  of  cirenništanees  (for  instance 
in  large  Btrangiilated  femoral  heriiia')^  wc  are  conipelled  to  divide  Poupart*8 
ligament  so  extcn8ively  that  tljis  ligament  caiinot  be  iitilisced  in  the  8ribsoqnent 
plastic*  In  the  sceond  mibdivision  {  Kiiggi,  Edcliohls,  Cnsbing,  Silver^  Mo.sch- 
cowitz,  etc.)  l)eIong  tho«e  operatiouii  that  pennit  of  a  high  ligntnre  of  the 
hemial  sac  and  a  firm  closnre  of  tbe  intcnial  fonioral  ring;  in  other  word8j 
these  operations  cmb(^dy  buth  principles  that  Iiave  alreadv  been  laid  down  aa 
fiindamentah 

As  this  ia  the  openition  wbieh  I  (51)  have  used  constantly  dnring  ttie  past 
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10  jears,  it  win  be  described  at  some  leiigth, 
Bardesceu  (4),  some  9  vears  after  the 
writer  piiblished  his  method,  de^cribes  a 
method  praetieallv  ideDtical. 

The  openition  can  be  divided  iiito  the 
followiiig  steps : 

1,  Skin  Incision. — For  most  ca8es  a  cu- 
taneous  iiicHrikrn,  approxiiiiatcly  Z  m.  in 
length,  but  depending  npou  the  adipositv  of 
tlic  individiial,  paralle!  with  the  fibers  of  the 
apoueurosis  of  the  external  ob!iqtie,  aiid 
aljoiit  1  in.  above  Poiipart's  ligamont,  will 
be  satisfactorv ;  in  exceptional  instances,  to 
be  hiter  exphiiiied,  a  ahort  %^ertieal  incision 
maj  be  added  at  the  iiiteriial  end  (Fig.  53). 
Afl  in  the  operation  for  ingiiinal  hernia, 
the  aiiperfieial  epigastric  vesaels  miist  be 
caiight  and  Hgated. 

«a  Rj^mcAL  Cdre  of  FEMori..L  Her-  ^  ^^  Incision  of  the  Aponeiirosis.-Retrac- 
ifiA.  Ckintitluoufl  line  ititlicutfH  the  usuml  tiOB  of  the  2  sides  of  the  incisiou  exposes  the 
izifiifliofi;   datted  line  indicates  the  oo-  •       j-  - 1  .  i     i  i*  i  *i 

ca8ioiiftlly  neceasarj^  additionai  iiidsioQ,     aponeurosis  OT  tiie  external  obliqne  and  the 

external  ingiiinal  ring,  eovered  hv  the  inter- 
eolnmnar  fascia.  The  aponenrosis  is  now  divided  through  the  external  ingiiinal 
ring  fnr  th*"  fall  fength  of  the  ineisiou  (Fig,  54). 

3.  Eetractioa  of  the  In- 
temal  Obli^ue  and  Trans- 
versftlis  Muscles. — lietractiou 
of  the  lo\ver  Hap  expose8  t!ie 
ronnd  ligament  (or  spermatic 
eord)  and  Poupart-s  liga- 
ment, as  in  an  operation  for 
ingiiinal  hernia  ;  the  poster  i  or 
edge  of  the  inner  portion  of 
Polipa it^sH  ligament  fonns  a 
eonvenient  gnide  to  the  loca- 
tion  of  the  neck  of  the  sac, 
Itetraetion  of  the  npper  flap 
expo8es  the  conjoined  tendon 
and  the  internal  f)bliqiie  and 
transversalis  mnseles.  These 
2  mil  sel  es,  as  well  as  the 
ronnd    ligament     (sper  matic 

cord)  are  retracted  cephalad     l^i^- ^* — MoacHcowiTz'sOpEiu\TioNFOiiTHE  RAmcALCtrRi 
.,,        ^.  ,       .     .T^.       „„.  OF  Fbmoral  Hernia,   SHowmo   Ikcibion  in  the  Apo- 

With  a  hhmt  nook  (rig.  55).  neurosis  or  the  External  Obliqcb. 
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Wlien  this  is  done,  there  is  exposed  an  irregnlar  triangiilar  space,  vvhieh  is 
divided  into  an  outer  and  iiiner  half  bv  the  deep  epigastric  vesaels,  whicli 
course  iipward  and  iuwai'd ;  the  entire  space  ia  covered  by  the  dense  transver- 
salis  fa^^t-ia. 

4,  Incision  of  Transveraalis  Fascia. — Tlie  transversalis  fascia  is  no\v  in- 
cis^d  or  nieked  oii  the  incsial  si  de  of  tlie  deep  epigastric  vessels,  and  either  tam 
throirgh  or  sharjilv  divided  from  the  epii^astric  vessela  to  near  the  puhie  bone. 
The  moment  thia  is  Jone, 
a  peciiliar  phenomenon  oc- 
eurs;  the  properitonoal  fat 
Iving  behind  tlie  trans- 
versalis f  a  s  e  i  a  immedi- 
atelv  h  n  1  g  e  s  into  the 
%vonnd ;  this  again  proves 
the  great  štrenah  of  the 
rransversalig  fascia.  The 
divided  edges  of  t!ie  trans- 
versalis fascia  are  now  ra- 
tracted  in  order  to  expo9e 
the  neck  of  the  sae,  \vlnch 
lies  iniTiiediatelv  1  teh  i  od  it. 

5.  Exposiire  of  the  Sac. 
^Tliis  step  varies*  ae(*c*rd- 
ing  to  \vhether  tlie  sae  is 
emptv  or  c  o  n  t  a  i  n  s  ab- 
dmninal  viseera. 

If  the  sac  is  ernptv^  it 
is  simply  grasped  vvith  a 
»trong  pair  of  forceps,  and 
with  steady  traetinn  is 
pni  led  up  from  the  thigh 
nnderneath  Ponpart's  lig- 
un»ent.  As  the  sae  gradn- 
allv  gives,  the  foreeps  are 
applied  lower  and  ]ower, 
nntil  tinallv  the  entire  neck,  lMid%%  and  fnndns  appear  in  tlie  incision  (Fig.  5rt ), 

If  this  sinipJc  proeethire  is  impossilde,  the  thigh  portion  ol  the  sae  niav 
first  be  disseeted  ont,  either  by  retraeting  the  lower  skin  Hap  or  throngli  a 
short  perpendicular  incision  continuuus  with  the  original  incision.  If  the  sac 
is  too  bulkvj  its  di.stiil  portion  may  bc  eni  awa\%  and  tlien  the  proxima]  part 
can  he  readilv  pulled  through. 

If,  on  the  other  liand,  tho  sac  contaius  viscera,  it  is  wi8e8t  first  to  open  the 
sac  by  an  ineisirm  iniu  its  neck ;  the  eontents  are  now  redneed  and  the  eac  dealt 
witli  in  the  manner  describcd. 


^^i^ 


Fin>  55.  —  MoarncoWlTZ'B  OPBHATION  VOH  THF,  RaDICAL  CmiK  OW 

Femoiial  Hehkia.  i.  Retmetor  hulcling  oxtpriial  abli*iii^, 
iiiternal  abli(|U«?  and  trafisv«*raali8  muaclea,  and  rounrl  liganu^iit ; 
2,  fif»pp  cpigHslrir  vi'rt.sdH;  3»  incision  of  traii»versali«  hi»cm 
covprini?:  He!!*sc'lbarh'a  tritiTiRle;  4,  retructor  linldinjt  thfi  »po- 
aeurusift  of  llu"  uKtcrnal  iibiitiue.  espOHiiig  Poupart'^*  ligaiHont. 


FlQ,   57. — Mo»rHroWlTE'B  OpBHATION   FOR  THE    EaDICIL.  CuKK  OF    FKM*mAL    IlBEtNlAp   Shciwino  TSTK 

LioATioN  AND  ExTiiiPATtoN  c)F  TiiK  Heu.vial.  Hac  I,  Retraclor  hiiliiiMii:  th^'  jripontiuniisia  of  tho 
esttcrrial  obliciur,  the  int«^rnul  ubligue  andl  traiisvcrsulis  ma»rlf8,  ntiti  rtmiitl  li«!:nnittil  ;  2,  8uc  of  femural 
herma,  pullod  up  iiilo  tho  iii^cuiiml  rr-^ioti,  Tii-rk  tilrr-ady  ligutiMli  'd,  rctractor  huldiiig  thu  aponcuroaia 
of  tliu  e^lcrtial  oljliquc,  cjcpodiiig  Fuupari'^  ligaintJuL. 
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In  clealing  \vitb  a  strangulatcd  hernia,  it  is  ahvavs  best  first  to  open  the 
sac  hy  an  i  ne  i  si  on  in  to  its  nock.  lu  tliese  cases  an  exudate  in  to  tho  licrnial 
sac  alr€?ady  infeeted  Ly  bactcria  is  frcquent]y  presen  t*  Tn  order  to  prevcnt 
this  infected  fluid  from  rimning  baek  into  the  peritoneal  cavitj  when  tbe 
strangulation  is  relievedj  the  peritoneal  cavity  is  first  proteeted  hy  jndicionslv 
placed  packings*  Tho  strangnUition  ia  now  relieved;  it  is  iisnal!y  eatised  hy 
the  sharp  edge  of  Poupart\s  ligaineiit  or  hy  CTindjeriutt^s  ligament.  Tn  either 
čase,  it  is  best  to  relteve  the  atrangnUition  by  cutting  or  nieking  Ponpart^s 
ligament  This  can  he 
readily  done  from  \vitb- 
out  in\vard,  and  abso- 
lutelv  nnder  tlie  ^lidanee 
of  the  eye,  thereby  avoid- 
ing  injnries  not  only  to 
the  strangnlated  intes- 
tine,  but  aiso  to  an  ah- 
normal  obtnrator  artery. 
This  vessel,  as  i  a  well 
k  D  o  w  n  ^  iB  freqnently 
given  off  as  a  braneh  of 
the  deep  epigastric  ar- 
tery»  and  in  its  course  en- 
eireles  the  field  of  opera- 
tion»  nuining  aronnd  this 
part  of  Poiipart\s  and 
Gimhernat*9  Hganient.  In 
sneh  instanees,  if  tho  in- 
eision  of  the  strangiilat- 
ing  ring  is  done  blindly 
froni  below  with  a  her- 
niotonie,  tbe  vessel  is  in 
danger  of  heing  injured.  Even  if  in jiiretL  the  filiturator  arterv  eaii  he  readilv 
eanght  and  ligatod  thnnigh  the  ingiiinn!  ineiaion. 

If  the  parts  are  now  exa!nined,  it  \\i!l  be  seen  that  the  feninral  hernia 
bas  been  er^nverted,  to  ali  intents  and  purpn^ios,  into  a  direct  iiigninal  hernia* 

6.  Isolation,  Ligation^  and  Extirpation  of  tbe  Hernial  Sac  (Fig.  57)* 
— Attention  ban  alreadv  been  eaHed  tu  tlie  great  ahnn<hnire  of  properitoneal  fat 
in  thi«  regioM.  Tliis  fat  al^^o  Hngf;ests  tbe  prnxiniity  uf  tbe  blad<h'r;  tlie  isolation 
of  the  sac  elionld,  therefr»re,  l»e  done  with  cantion,  so  that  the  bhubh^r  wi]l  not  b3 
eanght  in  the  lipitnre.  Tbe  saf  sbonld  be  isohited  high  np,  ao  that  no  diniple 
remains-  Tbe  ligation  is  d<me  either  by  transfixation  or  hy  a  purse-string 
snture. 

7.  Closare  of  the  Intemal  Femoral  Eing.— The  npper  leaf  of  tho  aponen- 
rosis  of  the  externa!  obliijne,  tbe  iTitenial  ohliijne  and  transversalis  mnscles, 


FlQ.     58. MnH<'llr'(>WlT7-"rt    OpERATION     FOK    the     RaDICAL    ClIHE 

OF  FeM(JRAL  HkHNIA,  SHtJWlNtJ  THK  SUTUltKS*  PAHftED  IN  OhDER 

TO  CLi>»K  THE  Intchnal  Femoral  lijNii.  I,  Retractor  holdiiif; 
th**  pxinrmil  ithlhUii',  hii*^rruil  obliriuo  iifid  transvrrtiiiliH  mUfirleSt 
and  nmrid  liicaniont;  2,  nock  of  sae  liutitiitd;  A,  ('iMUJHir'«  liRiLniont; 
4,  !*4>iipiirt/H  liij^iinient;  5,  ri-iraftur  holctin^  tho  aponeurosis  of 
tlrm  exUTnal  obliqi.ie,  exfiortin«  Poupn,rl*8  ligiinii'iit ;  ti,  siituR*H 
pa>4»i»d  hetwc?cti  Ccjoper'«  and  Poiipurt'»  iiKaniLiiita. 
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round  Hgament  (or  spormatic  cord)  and  the  uppcr  leaf  of  the  transversalis  fascia 
are  now  retracted  witli  a  bhint  hook.  A  spoiigc  bnishes  away  the  delicate  cel- 
lular  tisaiie  in  the  bottom  of  the  wound,  and  we  have  expo8ed  before  us,  nin- 
ning  upward,  baekward,  and  out\vard  from  the  posterior  margin  of  Gimber- 
nat'8  ligament,  a  verv  strong  ligamentous  band,  the  Hgament  of  Cooper.  When 
this  is  done,  the  f ollowing  anatoniical  structiires  prcsent  theraselves :  anteriorlv 
the  shelving  edge  of  Poupart's  ligament ;  externally  the  deep  epigastric  v^ssels, 
and  at  a  slightly  greater  depth  the  external  iliac  vein;  intemally  the  spine 

of  the  pubis  and  Gim- 
bernat's  ligament;  and 
posteriorlv  Cooper'8  lig- 
a  m  e  n  t  and  the  pec- 
tineus  muscle.  Above, 
under  the  retractor,  are 
the  peritoneiim,  upper 
leaf  of  the  transversalis 
fascia,  round  ligament 
(or  spermatic  cord),  in- 
ternal  o  b  1  i  q  u  e  and 
transversalis  musclos, 
and  upper  leaf  of  the 
aponeurosis  of  the  ex- 
ternal  oblique.  The  in- 
ternal  femoral  ring  is 
thus  perfectly  exposed. 
With    a    strong,    small 

Fio.  59. — MoftCHcowrrz'8  Operation  for  the  RadicalCurb  or  Fem-  full-CUrved      n  C  e  d  1  e  , 

ORAL  Hernia,   Beinu   Finibhed  by  the  Addition    of   AN   An-  Qrin#ifl    \v^f^^    "Kn     '\    Pn 

DREW8'  Operation  FOR   Inouinal  Hernia.      1,  Suturcs  uiiitiiiK  »^'"*^^    ^^»"*    ^^^'    *^    ^  »" 

Cooper'8  to  Poui)art'a  lijcament;  2,  sutures  unitiiu;  the  aponeurosis  genstccher     thread,     8U- 

of  tho  exteriial  oblique,  the  intcrnal  oblique  and  transversalis  mus-  ,  j 

cies  to  Pouparfs  ligament.  tures    are    passed    over 

the  site  of  the  femoral 
ring,  between  Cooper's  ligament  and  the  periosteum  of  the  pubic  bone,  on  the 
one  side,  and  Poupart's  ligament  on  the  othor  (Fig.  58). 

When  the  suturcs  are  tied,  Poupart's  ligainont  will  have  boen  approximated  to  the 
pubic  bone,  thorel)y  obliteratin^  to  a  grcat  moasure  the  iiiternal  femoral  ring;  the  ring 
cannot  be  eompletely  obliterated,  becaiise  room  must  be  left  for  the  passage  of  the 
extemal  iliac  and  femoral  veins.  In  a  majoritv  of  instancea  2  sutures  will  suffice  to 
closo  the  ring.  The  most  external  auture  goes  as  near  as  possible  to  the  extemal  iliac 
vein,  without  constricting  it;  while  the  most  internal  sutiire  also  includes  Gimbemat^s 
ligament  in  its  grasp. 

8.  Closure  of  the  Deep  Wound. — Thus  far  the  operation  resembles  in  most 
parts  that  of  Ruggi ;  Imt,  as  alroadv  stated,  tho  displacomont  of  Poupart^s  liga- 
ment predisposes  tlio  patient  to  tlio  developnient  of  nn  in-ruinal  hernia.  In 
order  to  obviato  this  danirer,   tho  ilividod   trausvorsnlis   fascia   is  first  unitc«! 
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by  suture,  prefcrablv  by  overlapping  its  edges,  and  then  additional  sutures 
are  passed  in  the  following  manner.  The  round  ligament  (or  spermatic  cord), 
ha\'ing  been  replaced  in  its  nornial  positiou,  Pagenstecher  thread  sutures,  to 
the  number  of  5  or  O,  are  passed,  whieh  inelude  the  aponeurosis  of  the  external 
oblique,  the  internal  oblique  and  transversalis  muscles,  on  the  one  hand,  and 
Poupart's  ligament,  just  anteriorlv  to  the  first  series  of  sutures,  on  the  other. 
Čare  must  be  taken  to  leave  sufficient  rooni  at  the  inferior  angle  for  the  emer- 
gence  of  the  round  ligament  (or  spermatic  cord).  When  these  are  tied,  it  will 
be  seen  that  the  deep  woimd  has  been  closed  by  a  tvpical  Andrew8'  operation 
for  inguinal  liernia  and  the 
possibilitj  of  a  formation  of 
an  inguinal  hernia  has  been 
obviated  (Fig.  50). 

9.  Closure  of  the  Superfi- 
cial  Wound. — This  step  in- 
cludes  suturing  of  the  apo- 
neurosis of  the  external 
oblique,  by  an  overlapping 
stitch  (Fig.  60),  and  of  the 
skin. 

The  wound  is  dressed  in 
exactly  the  same  manner  as 
described  for  inguinal  her- 
nia. 

The  after-treatment  does 
not  differ  from  that  of  an  or- 
dinary  inguinal  hemia. 

Dangers  and  Difficulties  of  the  Operation. — 1.  In  order  to  prevent  the  for- 
mation of  a  possible  hematoma  in  the  loose  cellular  tissue,  hemostasis  must  bo 
carefully  attended  to. 

2.  In  isolating  the  sac,  the  proximity  of  the  bladder  must  be  constantly 
borne  in  mind. 

3.  The  deep  cpigastric  vessels  may  be  injured  in  passing  the  2  deep  layer8 
of  sutures.  Tnasmuch  as  tliesc  vessels  are  fully  cxposed,  injury  must  be  the 
result  of  sheer  carelessness. 

4.  The  external  iliac  vein  may  be  injured.  It  is  necessarv  that  the  prox- 
imity  of  the  vein  be  carefullv  borne  in  mind.  If  injurv  is  feared,  the  vein  may 
be  protected  by  a  propcrlv  phiced  bluiit  retractor. 

5.  The  most  extcrnal  of  tlie  deep  lavcr  of  sutures  may  be  placed  too 
close  to  the  external  iliac  vein,  and,  when  tied,  the  vessel  may  bo  compressed; 
this  mav  lead  to  a  thrombosis,  or  at  least  an  annoving  temporarv  edema  of 
the  lower  extremity. 

Kesults. — Duriiipr  th(^  pnst  ten  yoars,  T  and  ni.v  oolloapuos  have  performed  many 
such  operations;  in  not  a  sinjrle  instance  has  a  rocurrenoo  followod.    In  one  of  the 


FiQ.  60. — MoscHcowiTz'8  Operation  for  the  Radical  Curb 
OF  Femoral  Hernia;  Overlappino  of  the  Aponeurosis 
OF  the  External  OSLigUE. 
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earliest  cases  operated  upon  (this  wa8  done  by  one  of  the  house  surgeons  of  the  hos- 
pital),  a  decp  hematoma  formed,  necessitating  a  reopening  of  the  second  layer  of  deep 
sutures;  this  resulted  in  a  direct  inguinal  hemia,  whieh  was  successfullj  repaired. 

Another  great  advantage  of  this  opcration  is  that  it  pcrmits,  at  one  sitting  and 
through  one  ineision,  tho  radical  eure  of  both  an  inguinal  and  femoral  hemia.  It  is 
true  that  excellent  results  are  obtained  by  other  methods  as  well. 


RABE  FOBMS  OF  FEMOBAL  HEBNIA 

I  have  seen  but  very  few  cases  of  abnormal  femoral  hemia.  As  compared 
to  the  elassieal  tvpe,  these  are  so  rare  as  to  be  regarded  as  siirgical  curiosi- 
ties.    But  littlo  space  will,  therefore,  be  devoted  to  these  rare  tjpes. 

1.  A  prevascular  femoral  hemia  is  one  that  descends  in  front  of  the 
femoral  vessels  within  their  sheath  (Moschcowitz,  48). 

2.  Hes8elbach'8  hemia  passes  to  the  outer  side  of  tho  femoral  artery, 
lying  wholly  in  the  laeuna  muscularis. 

3.  Cloquet'8  hemia  passes  through  the  femoral  canal  to  the  inner  side 
of  the  femoral  vein;  it  does  not,  however,  like  an  ordinarj  femoral  hemia, 
escape  from  the  saphenous  opening,  but  spreads  out  upon  the  pectineus  muscle, 
and  is  covered  by  tho  pubic  portion  of  the  fascia  lata. 

4.  Laugfier's  hemia  eseapes  through  a  defect  in  Gimbernat's  ligament. 

5.  Betrovascular  Hernia. — Some  authors  speak  of  a  retrovaseular  hemia. 
I  mjself,  however,  deny  evcn  tho  possibility  of  such  an  occurrence. 


UHBILICAL  HERNIA 

So  many  vessels  or  struetures  (the  urachus,  the  2  umbilical  arteries,  and 
the  umbilical  vein)  have  passed  throTigh  the  umbilicus  during  embryonic  life, 
that  it  is  difficult  to  decide  at  first  glance  which  of  theso  struetures  is  to  be 
blamed  for  mak  ing  the  requi8ite  hole  in  the  trans  versalis  fascia,  through  which 
an  umbilical  hernia  subsequently  develops. 

It  is  beyond  the  scope  of  this  article  to  discuss  in  detail  the  development  of 
the  umbilicus.  As  its  gross  anatomy  is,  however,  of  the  greatest  importance 
for  a  proper  understanding  of  the  pathogenesis  of  umbilical  hemia,  it  is 
necessary  to  devote  a  fc\v  lines  to  its  description. 

AKATOMICAI.   CONSIDERATIONS 

The  umbilical  vessels  are  peculiar  in  2  respects;  first,  there  are  2  um- 
bilical arteries  and  only  1  umbilical  vein;  second,  the  arteries  and  vein  sep- 
arate  and  run  in  different  directions. 

In  the  erect  position,  the  largc  umbilical  vein  is  superior,  while  the  um- 
bilical arteries  and  the  urachus  are  inferior.  Upon  reaching  the  peritoneal 
side  of  the  umbilicus  these  4  struetures  immediately  proceed  in  different  di- 
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rections.    The  umbilical  vein  runs  backward  and  slightly  to  the  right,  into  the 
fatty  tissue  of  the  ligamentum  teres  of  the  liver;  the  urachus  descends  per- 


Fio.  61. — Umbilicus  of  the  New-born.  (Waldeyer.)  1,  Umbilical  vein;  2,  urachus;  3,  umbilical  artenea. 

pendicularly  from  the  inferior  margin  of  the  umbilicus  to  reach  the  vertex 
of  the  bladder;  and  finallj  the  2  umbilical  arteries  diverge  and  descend  as 
obliterated  hypogastric  arteries  to  the  lateral  sides  of  the 
bladder  (Fig.  61). 

The  gross  anatomy  of  the  iimbilicus  must  also  be  under- 
stood  in  order  to  explain  the  most  frequent  findings  in  an  um- 
bilical hernia. 

1.  The  skin  is  not  continuous  across  the  umbilicus. 
When  the  cord  is  ligated  in  the  newborn,  the  part  covered 
by  the  amnion  necroses  and  is  čast  off,  leaving  a  shallow  ulcer 
behind,  which  becomes  covered  by  the  surrounding  epi- 
thelium  of  the  skin. 

2.  The  superficial  fascia  coming  from  ali  sides  becomes 
directly  adherent  to  the  cicatrix  in  the  center  of  the  um- 
bilicus; not  even  a  trace  of  subcutaneous  fat  is  present  to 
separate  these  two  laycrs. 

(The  inner  margins  of  the  sheaths  of  the  recti  do  not 
meet  at  the  location  of  the  umbilicus;  the  umbilicus  may, 
therefore,  be  regarded  as  a  deficiencv  in  the  linea  alba.) 

3.  The  transversalis  fascia  is  perforated  at  4  points  in 
order  to  permit  the  passage  of  the  »3  umbilical  vessels  and  of 
the  urachus.  As  already  stated,  thcsc  4  openings  are  so  dis- 
tributed  that  the  opening  for  the  large  umbilical  vein  is  most 
superior,  while  the  remaining  3  openings  are  most  inferior 
and  approximately  on  one  level.  That  portion  of  the  transversalis  fascia  situ- 
ated  between  the  4  openings  has  received  the  name  of  "Richet's  fascia."    As  in 


Fig.  62.— Diagram- 

MATIC  CROBS-aSO- 
TION  OF  THB  Um- 
BILICUB  IN  A  VbR- 
TICAL    DiRBCnoN. 

1,  Skin;  2,  super- 
ficial fascia;  3, 
transversalis  fas- 
cia;  4,  peritoneum ; 

5,  umbilical  vein; 

6,  urachus;  7,Rich- 
efs  fascia;  8,  um- 
bilical cicatrix. 
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Fig.    63.  —  Diaorammatic    Cross  -  section 

ThKOUGH    THE    UpPER    PaRT    op   THE    Um- 

bilicub;  in  a  Horizontal  Direction. 
1,  Skiii;  2,  superficial  fascia;  3,  reotus  &\y- 
dominis;  4,  transvcrsalis  fascia;  5,  peri- 
toneum;  6,  umbilical  vein. 


ali  other  parts  of  the  abdomen,  when  blood-vessels  make  their  exit  from  the  ab- 
domen,  the  transversalis  fascia  is  perforated  by  the  vessol;  fiirthermore,  there 
is  not  merely  a  holc»  with  sharplv  defined  edges,  biit  this  fascia  l)ecome8  cvcrtcd 
and  finally  nierges  with  the  wall  of  the  vcssel  itsclf.    No\v,  in  the  conipleted  uni- 

biliciis,  these  vcssc^ls  are  not  contimied  be- 
yond  the  niveau  of  the  nmbilicus,  becaiise 
thev  have  sloiighed  off;  therefore,  the 
transversalis  fascia  epds  at  the  nmbilicus 
and  joins  the  snperficial  fascia. 

4.     Hehind   the   transversalis   fascia 
thore   is   the   contimions   layer   of  peri- 
tonenm.   Theoretically,  therefore,  a  cross- 
section  of  the  nmbilicus  varies  at  differ- 
ent  levels  and  also  upon  a  vertical  or  horizontal  section. 

In  Figure  62  is  8hown  diagramniatically  a  vertical  section  throngh  the 
center  of  the  umbilicus.  Figure  63  8hows  diagranmiatically  a  horizontal  cross- 
section  in  the  upper  part  of  the  umbilicus.  Figure  64  shows  diagraminatically 
a  horizontal  cross-section  of  the  umbilicus 
at  its  center.  Figure  65  shows  a  diagram- 
matic  cross-section  of  the  umbilicus  at  the 
lower  part. 

After  the  umbilicus  has  formed,  the 
urachus  and  the  2  umbilical  arteries  are 
firmly  united  to  the  anterior  abdominal 
wall;  on  this  account  there  is  very  little 
space  for  the  formation  of  a  hernia  be- 
tween  the  margin  of  the  umbilicus  and 

these  vessels.  Indeed,  hernia  in  this  location  is  of  exceptional  rarity.  The  um- 
bilical vein,  however,  enters  directly  backward  into  the  fatty  ligamentum  teres 
of  the  liver,  leaving  an  opening  that  is  practieally  unprotected ;  this  opening, 
so  to  speak,  invites  the  formation  of  a  hernia.     This  is  actually  what  happens 

in  an  umbilical  hernia;  and  careful  ex- 
amination  will  show  that  practicallj  ali 
umbilical  hernia*  pass  through  the  hiatus 
in  the  transversalis  fascia  that  has  been 
made  by  the  perforation  of  the  umbilical 
vein.  Even  \vhen  there  is  no  hernia  pres- 
ent,  we  can  frequently  feel  the  sharp  up- 
per edge  of  the  transversalis  fascia  at  this 
point.  Even  a  casual  examination,  par- 
herniie,  \vill   show  that  the  protnision  is 


Fig.  64. — Diaorammatic  Cross-bection 
Through  the  Center  of  the  Umbilicitb, 
IN  A  Horizontal  Direction.  1,  Skin; 
2,  superficial  fascia;  3,  rectus  abdominis; 
4.  transversalis  fascia;  5,  peritoneum ;  6, 
umbilical  cicatrix ;  7,  Richct*8  fascia. 


Fig.  65.  —  Diaorammatic  Cross  -  section 
Through  the  Lowkr  Part  of  the  Um- 
bilicus, in  a  Horizontal  Direction. 
1,  Skin;  2,  suporfirial  fascia;  3,  rectua  ab- 
dominis; 4,  transversalis  fascia;  5,  peri- 
toneum; 6,  umbilical  arteries;  7,  urachus. 


ticularly  of  the  smaller  umbilical 
through  the  upper  part  of  the  umbilicus. 

This   point    also    explains    a  verv  peeuliar    iindin^r    in    most,    if   not    ali, 
umbilical  hernia\   namely,  that,  despite  a  hernial   protnision,   there  is  pres- 
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ent  at  the  same  tirne  an  umbilical  depression  (Fig. 
67). 

This  proves  that  an  umbilical  hemia  is  not  a 
hemia  through  the  umbilicus,  but  through  one  side 
of  it. 

An  umbilical  hemia  can,  therefore,  be  well  repre^ 
sented  in  a  vertical  cross-section  as  in  Figure  66. 

It  is  furthermore  apparent  that  an  umbilical  hemia 
has  the  following  coverings. 

1.  Skin  (no  subcutaneous  fat). 

2.  Superficial  fascia. 

3.  Very  much  attenuated  transversalis  fascia. 

4.  Peritoneum. 

Practically,  however,  these  4  lajers  are  blended  to- 
gether. 

Several  different  varieties  of  umbilical  hernia  are 
described,  but  both  on  theoretical  and  practical  grounds 
these  varieties  are  identical.  Above  ali,  there  is  no  rea- 
son  whatever  to  make  a  distinction  between  umbilical 
hemia  in  children  and  in  adults.  Both  anatomicallj 
and  pathologically  they  are  certainly  the  same.  It  is 
trne  that  an  umbilical  hernia  in  children  is  more  amen- 
able  to  non-operative  treatment  (it  frequently  disap- 
pears  even  by  itself)  than  one  in  adults;  but  this  is 
hardly  a  sufficient  basis  upon  which  to  make  a  special 
classification. 

TBEATBCENT  OF  UMBIIJOAI.  HERNIA 


FlO.    66.  —  DlAORAMMATIC 
CrOSS-BECTION     of     AN 

Umbilical  Hernia  in 
A  Vertical  Direction. 
1,  Skin;  2,  superficial 
fascia;  3,  transversalis 
fascia;  4,  peritoneum; 
5,  umbilical  vein;  6, 
urachus;  7,  umbilical 
cicatrix ;  8,  Richefs  fas- 
cia; 9,  umbilical  hernia. 


In  very  young  children  and  nurslings  small  hernise 

are  often  met  with  which  disappear  spontaneously  as  the  two  recti  muscles  de- 

velop.    It  is  possible  that  this  cure  is  only  an  apparent  one ;  it  is  plausible,  also, 

that  an  umbilical  hernia  in 
adult  lifo  is  only  a  reappear- 
ance  of  one  that  existed  dur- 
ing  early  infancy. 

Operation  of  small  hemia; 
in  infants  is  practically  never 
indicated.  Furthermore,  we 
can  assist  nature  in  the  cure 
bv  keeping  the  hernial  sac  al- 
ways  emptv.     Tnisscs  of  vari- 

OU8  kinds  have  been  invented  for  this  purpose,  but  these  have  no  advantage  over 

the  simple  procedure  about  to  be  described. 
8c 


Fio.  67. — Umbilical  Hernia.     Note  depression  of  the 
umbilicus  below  the  hernia. 
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This  conaists  in  the  firni  application  of  a  strip  of  adhesive  plaater  after  infolding 
tLe  umbilicus.  The  atlhesive  strip  is  ohaij^ed  after  each  bath,  and  at  each  sitting  a 
new  strip  ]s  applied  at  a  slightly  different  aiiKle,  »o  aa  not  to  irritate  the  skm.  The 
prophyJaxis  and  treatment  of  diseases  that  causo  aii  increase  in  thc  intra-abdominal 
presaure  are  also  iiidieated.  Wlien  the  hernia  is  a  large  one,  and  the  child  has  reached 
a  SOI  tub  k  aij:e,  the  opemtion  a  bon  t  to  he  descnbed  is  indicated. 

In  childi-en  tbere  is  iisiiallv  present  onlv  a  single  sac,  and  the  hernia  aa 
a  rule  is  perfeetlv  redueible.  In  adults,  however,  coinplications  may  arise, 
eitber  from  the  pr^ssure  of  trusses  or  from  mi  Id  degrees  of  strangiilation  or 
other  trniiuiatn*  A  mi  hI  iiitraperitoneal  inflannnation  enanes,  eaiising  adhesions 
not  only  between  apposed  snrfaoes  of  the  8at%  biit  alao  betvveen  the  contenta 
tbeniselves.     Sucb  liernise  are  freqneiitly  irreducible;  fnrthermore,  aacculations 

and  diver!it*nlati(>us  of  the  sac  are 
foniied^  whi(*h  reiider  the  rediu-tioii  of 
the  eontents  diHieult,  even  at  operation. 
The  3at*eiilations  and  adheaioDS  also  favor 
strangnlatifin,  \vhidi  in  tiirn  inc^reaaes  the 
indaniniatorv  priK*es?^;  in  this  way  a  vi- 
cions  cirele  is  estahlisbed. 

Ilinbilieal  hernia*  in  adults  occasion- 
allv  attain  an  enorinons  size,  adding  to 
the  gravitj  of  an  operation. 

The  valiie  of  triiss  treatment  in  adults 
ia  praetieallv  nil, 

The  radieal  treatment  of  umbilical 
hernia  has  nndergone  as  many  vicisai- 
tudt^s  aa  that  for  ingninal  hernia,  Tbere 
are^  howeveT^  eertain  fnndaniental  prin- 
ci ples  that  appiv  to  ali  operations  for  um- 
bilical liernia. 
Oeneral  ITeasiired  in  Operations  for  Umbilical  Hernia. — The  inciaion  into 
the  hernia  ia  to  be  made  witb  great  car©.  The  thinness  and  absence  of  struc- 
tures  npon  the  apex  of  the  hernia  bave  alreadv  been  pointed  ont  and,  if 
one  is  too  bold,  an  injurv  of  the  hernial  eontents  is  not  an  iu]likely  bappen- 
injr,  After  the  sac  has  once  been  opened,  the  incision  can  be  conipleted 
boldlv. 

The  eontents  of  an  nmbilieal  hernia  are  most  frequently  small  intestine, 
omentnm  and  transverse  colon ;  oceasionally  the  stomaeh.  The  eontents  miist 
be  freed  from  one  another  and  from  the  heniial  sac ;  ali  the  septa  and  diverticula 
mnst  be  opened  np;  and  adherent  omcntum  must  be  separated  or,  if  necesaary, 
renioved,  Before  siitnring  the  hernial  opening,  the  finger  ia  swept  arouad  the 
ring  in  order  to  make  sure  that  everjtbing  is  free. 

Methods  of  Operation.^ — The  variotis  operative  procedures  that  bave  been 
propoaed  are  the  folIowing: 


Fio,  68. — Mato  Opkration  fob  Umbilical 
Hbkioa.  Mattresfl  suturea  drawing  the 
lowur  flup  imderneblh  the  uppc*!  fhip. 
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Fig.  *11>. — Mayo  Opkhatjo.v  for  ITm- 
iiiLttAL  H  PIHNI  A.  Mattress  sutures 
liccl;  lf>wi»r  flap  rinvwti  utiri<>riieat.h  tho 
upper  flap. 


Sutore 
insufficieiit  is  manifest. 

Through-and-thmiigh  suture  of  aH  tlie  structures  gives  only  slightly 
betler  results. 

3.  (iniphalectomv,  i,  e.  exci8ion  of  the 
umbiiicus,  followe(i  bv  incision  of  tlie  sheatha 
of  tho  2  rocti,  with  rtiihseqiioiit  mitiire  in  laj- 
ers,  gives  soniewliat  better  resuits,  jet  not  suf- 
iiciently  encoiiraging. 

4.  Grasors  Tiietliad  (19)  of  Buturing  thtr^ 
different  lajers  not  in  one  linCj  biit  s*i  ti  uit 
they  mcet  at  riglit  ungles^  is  an  iHiprovement 
o  ver  the  foregoin^, 

5.  Transpositiou  of  the  2  recti  and 
varit  ms  plast  ie«  npcni  the  aiiterior  sheatlis  of 
these  miiacles  ha  ve  had  a  trans  itorv  vogue. 

Finallv  we  ronic  to  the  iiiodeni  op<'rn- 
tions  for  uiobilieai  hernia, 

6.  Either  a  longitndinal  (Blake,  9)  or  a 
transverse  (Mavo,  ;]9)  incision  is  made  over 
the  hernial  protnision.  For  Teasons  alreadv  nientioned,  it  is  preferahle  to  open 
the  sac  verv  earl v  in  the  operation ;  the  eomplete  opening  of  the  sac  can  then 
be  done  more  boldlv.    The  hemial  contenta  are  lilierated  from  the  sac  and  ali 

BOpta  are  divided  and  the  contents  are  re- 
dneed  into  tlie  abdomen. 

Sutures  of  he«\^^  ehronu**i7f'«l  entpiit  or 
stroM^  PsiKeristet^HT  tliread  arv  nnw  fiRssi^d 
in  tho  folli>wiir^'  numnor.  (Formerl^  it  was 
deomod  nd%'i8iil>le  to  euture  the  pcritoneum 
šopa  ril  tely»  biit  this  is  no  kmirer  foiind  to  be 
iio<H'SMriry.)  Eat-h  i*titt'h  prnetrj^tos  on  cmo 
^*i^lo  tho  tissuPii  a  t  the  inoiaod  marprin;  on 
the  oj)pr>sito  šido,  at  a  distance  of  1  or  2 
i  o  oh  os  from  thp  niarf?in.  Ali  sutures  are  io- 
ftortod  in  tho  fonii  of  nmttress  stitches  (Fijf. 
68),  Sovornl  »uoh  autures  are  passed,  the 
numWr  doiiondmR-  upon  the  size  or  the  opeu- 
iti^.  \Vht'U  the^e  sutures  are  tied»  one  flat* 
is  pulied  uikItTuoath  tht?  othor  (Fi§:.  610' 
If  npoo8sary*  iuterraodiate  sutures  are  passed. 
Finally,  the  superior  layer  is  sutured  with 
intorrupted  sutures  over  tho  inforior  layor 
(Fifc.  70).  The  skin  is  sutured  in  the  usual 
manner. 

Many  of  the  afflioted  patients  are  inordinatelv  fat,  and  thia  fat,  eren  if 
eptici  eJEudes  fat  and  eernm  for  som?  tirne.     It  is,  therefore,  wi3€5  not  to 
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sutiire  the  extemal  wound  too  tightly;  in  very  etout  patients  even  the  intro- 
duction  of  a  drainage  tube  is  indicated. 

If  aseptic  healing  is  obtained,  the  results  are  excellent.  In  theorj  each 
method  has  some  advantage  over  the  other,  but  in  practice  both  give  equally 
good  results.  The  advocates  of  the  transverse  incision  oontend  that,  through 
their  attachment  to  the  sheaths  of  the  recti,  the  lateral  flat  abdominal  muscles 
tend  to  puli  the  vertical  suture  line  apart;  on  the  other  hand,  the  transverse 
suturo  line  is  more  likely  to  be  puUed  apart  when  the  patient  lies  flat ;  and  it  is 
advised,  by  the  advocates  of  the  transverse  incision,  that  the  patient  lie  after 
the  operation  with  the  legs  drawn  up  and  shoulders  elevated,  so  as  to  take  off 
ali  tension.  The  vertical  incision  has  perhaps  the  slight  advantage  that  a  co- 
existing  diastasis  of  the  recti  can  be  corrected  at  the  same  time. 

Dangers  and  Difficnlties  of  Operative  Treatment. — The  operation  in  old  cases 
of  umbilical  hernia  is  not  a  simple  matter.  Postoperative  distention  is  a 
source  of  great  discomfort  to  the  patient  and  of  considerable  anxiety  to  the 
surgeon.  The  flabbiness  of  the  patient  and  the  distention  tend  greatly  to  em- 
barrass  the  circulation,  which,  in  its  turn,  favors  the  development  of  pneu- 
monia.  The  number  of  infcctions  is  larger  than  in  other  forms  of  hernia.  In 
spite  of  these  drawbacks,  the  ultimate  results  are  good. 


HEBNIA  INTO  THE  UMBILIOAL  OOED 

The  name  "hernia  into  the  umbilical  cord"  is  a  misnomer.  Tlnder  the 
generic  term  "hernia,"  we  understand  a  protrusion  of  a  hemial  sac,  consisting 
of  peritoneum.  As  will  be  shown,  no  such  sac  is  found  in  the  malady  under 
discussion.  It  is  also  customary  to  discuss  so-called  "hernise  into  the  um- 
bilical cord''  as  a  subdivision  of  umbilical  hernia.  This  is  also  an  error,  for 
the  following  reasons.  Hernia  into  the  umbilical  cord  is  really  an  antenatal 
disease;  but  the  umbilicus  is  an  anatomical  landmark  that  is  formed  only 
post  partum,  and  thcrefore  has  no  relation  to  hernia  into  the  umbilical  cord. 
Furthermore,  under  the  term  "hernia"  we  assume  a  protrusion  of  a  viscus 
out  of  the  abdomen ;  but  in  a  hernia  into  the  umbilical  cord  the  contents  were 
probably  never  within  the  abdomen. 

Fathogenesis. — ^At  an  early  stage  of  embryonic  life  certain  portions  of 
the  intestine  are  extra-abdominal ;  later  these  recede  at  the  same  time  that 
the  lateral  abdominal  walls  meet  in  the  median  line  and  close  over  the  opening, 
except  at  the  attachment  of  the  umbilical  cord.  Now  in  a  hernia  into  the 
umbilical  cord  this  recession  of  the  abdominal  contents  does  not  take  plaee,  and 
the  lateral  abdominal  walls  do  not  meet  each  other. 

Surgical  Anatoiny. — Hernise  into  the  umbilical  cord  vary  greatly  in  size. 
The  smaller  varieties  contain  only  a  loop  of  the  intestine;  the  larger  ones 
contain  not  only  a  large  part  of  the  intestinal  tract,  but  very  frequently,  also, 
theliver,  spleen,  etc. 
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me  point  of  the  protrnsiim  tlie  iinibilicjil  eord  is  inserted.  Aroimd 
tlie  base  of  tlie  protriinion  the  eutiineuiis  uiargin  of  the  iimhilu'iia  is  seen  as  an 
irregiilar  wavy  line. 

The  exterTial  ecjvormi^^s  of  anch  a  hernia  are  the  miieli  thimied  out  and 
separated  striictures  of  tlie  eord,  i.  e.  a  eoiitimuition  of  its  amniotic  lajer,  Iii- 
ternally,  there  is  a  very  thin  membrane  which  is  continiiona  with  the  perito- 
nenm»  but  not  part  of  it,  becaiise  it  is  entirelv  non-vascular*  In  tho  fresli 
state  botli  inembranes  are  transparent,  so  that  the  nnderlving  visccra  are 
recognizable  witli  the  greatest  ease.  Tieeause  the  cxterna]  and  the  internal 
menibranes  are  non-vascular,  a  natnral  mnmmifjing  proceas  aets  in  soon  after 
biith  and  upon  expo8iire  to  the  air*  These  nienibranes  i^ioon  lieeume  opaque, 
and  infeetion  oecnra,  resnltin^  in  a  rapidlv  fatal  peritonitis.  If  the  hernia  ia 
verv  sniall  and  preeantions  are  takpii  to  prevent  infeetion,  adhesions  may 
form,  and  thna  apontaneoiis  bealin^  is  posFiible.  The  eicatrization  proceeds 
frum  the  entaneons  margins  of  the  umbilieiis. 

Treatment.^ — It  is  surprising  bow  man  v  eases  can  be  saved  by  an  immediate 
opcration,  despite  the  apparently  cnornions  deforniitv. 

The  operation  eonaists  in  a  eomplete  extirpation  of  both  internal  and 
exteriial  eoverings  of  tln*  hernial  protrusion  and  sn!>fle<pient  suture  of  the 
defeet,  either  in  layers  or  by  throngh-and-through  sutures. 


HERNIA  OP  THE  LIKEA  ALBA 


AH  hernia?  that  occnr  in  the  midline  of  tho  abdomen,  with  tho  exception 
of  those  that  oeeur  at  tho  umbiliens,  are  gronped  eolleetively  inider  the  name, 
**henaia  of  the  linea  alba.'^  They  are  more  frecpient  above  tho  nmbiliciis  than 
below,  This  is  dne  to  the  greater  width  of  the  linea  alha  above  the  unibiliens, 
Longitndinal  biilgiugs  of  the  linea  allui  are  oeeacSionallv  called  hernia-^  bnt 
they  are  not  herniie  in  the  true  senae  of  the  word,  beeause  there  is  no  defeet 
in  the  transversalis  fascia,  These  biilgings  are  caused  by  a  wide  aeparation 
of  the  reeti  within  their  sheaths. 

Beeause  of  their  greater  freqiiency  ahove  the  iimbilieus,  these  herniae  hare 
aleo  been  ealled  **epigastrie  herniie."  Epigastrie  hcrniie  vary  greatlv  in  size; 
some  may  be  no  larger  than  a  pca,  others  again  may  attain  the  size  of  a  fist. 
The  larger  eizes  are  verv  apt  to  occnr  in  the  immediate  vieinity  of  tho  nm- 
bilicns;  in  faet,  it  is  stili  a  qnestion  \vhether  the^e  are  not  reallv  nnibilieal 
berniflp.  The  greater  majoritv,  hnwever,  are  verv  small ;  in  faet  nianv  are  so 
sniall  that  it  is  questionah!e  \vhether  thev  are  herniie  in  the  trne  sense  of  the 
wrird.  In  most  of  the  eases  that  I  have  operated  npon  I  have  failed  to  con- 
rinee  mvself  that  prior  to  the  operation  there  existed  a  trne  hernia  with  a 
true  sac. 

Surgical  Anatomy; — The  linea  alha,  situated  in  the  midline  of  the  abdomen 
ween  the  two  recti  nm selen,  i»  an  aponeurotie  structure  formed  by  the  union 
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of  the  sheaths  of  the  recti  on  either  side.  It  is  broader  above  the  umbilicua 
than  below;  and  is  in  relation  posteriorly  with  the  peritoneum,  but  separated 
from  it  by  the  transversalis  fascia. 


Fig.  71. — Diaokammatic  Cross-section  of  Anterior  Abdominal  Wall,  iLLUSTRATma  the  Forma- 
TioN  OF  THE  LiNEA  Alba.  1,  Sldn  and  subcutancoua  fat;  2,  superficial  faacia;  3,  abdominal  muscles; 
4,  transversalis  fascia;  5,  peritoneum. 

Figure  71  show8  8chematically  not  only  the  formation  of  the  linea  alba,  but 
also  its  relationship  to  the  transversalis  fascia  and  peritoneum. 

As  in  other  parts  of  the  abdomen,  the  blood  vessels  run  between  the  perito- 


FiG.  72. — Diaokammatic  Cross-section  of  Anterior  Abdominal  Wall,  Illustratino  tbb  Linha. 
Alba,  at  a  Point  Where  it  is  Pierced  bt  a  Blood-vessel.  Note  outward  prolongation  of  the 
transversalis  fascia.  1,  Skin  and  subcutaneous  fat;  2,  superficial  fascia;  3,  rectus  abdominis;  4, 
transversalis  fascia;  5,  peritoneum;  6,  outward  prolongations  of  transversalis  fascia;  7,  artery  pierdng 
linea  alba. 

neum  and  the  transversalis  fascia.  Normally,  the  linea  alba  above  the  um- 
bilicus  is  perforated  by  numerous  blood-vessels.  These  vessels  must  of  neces- 
sity  perforate  the  transversalis  fascia ;  in  so  doing,  they  receive  the  customary 
outward  prolongation  of  the  transversalis  fascia.     At  the  level  of  one  of  these 


Fig.  73. — Diaorammatic  Crobs-section  of  Anterior  Abdominal  Wall,  Illustratino  th»  Limsa 
Alba,  at  a  Point  Where  it  is  Pierced  by  a  Blood-vessel,  and  Showing,  also,  the  Formation 
OF  the  Falciform  Ligament  of  the  Liver.  1,  Skin  and  subcutaneous  fat;  2,  superficial  faacia; 
3,  rectus  uhdominis;  4,  transversalis  fascia;  5,  peritoneum;  6,  falciform  ligament  of  the  Uver;  7, 
artery  piercing  the  linea  alba;  8,  uutward  prolongations  of  transversalis  fascia. 


vessels,  therefore,  the  linea  alba  should  be  represented  schematically  as  in 
Figure  72. 

The  space  betwecn  the  posterior  sheath  of  the  rectus  and  the  transversalis 
fascia  is  very  narrow.    Indeed,  the  space  is  purely  a  hypothetical  one.    Further- 
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TlG.    74,  —  DlAGRAMMATTC  CHOsa^ECTION  OF  A  H  BRNI  A  OF  TUB  LtKSA 

Alb\,  Illuhtrating  Its  Coverings.  I,  Skin  and  subcutari^nma 
fiit;  2,  sujtf^rfieial  fttftria;  ;i,  rfctUH  ii}Ki*)miiiis;  4,  ( rarifnvprsidi« 
fa,-^c:iji;  5,  pcritoneum;  6,  fiilciform  ligAirif^iit  of  the  liver;  7,  arlery 
piorciHK  liiiou  uLlha;  H,  r>itiwarcl  proIi^ut^tuLJond  of  tran3versali9 
fi4»riu;  O,  hortiia  uf  thc  liuoa  alba. 


more,  if  it  is  considercd,  as  1  ha  ve  showii  iipon  a  previmis  oceasion,  that  at  tbe 

point  where  tlie  vessel  pierces  the  transveraalis  fascia,  tliere  is  an  outward 

prolon^ation      of      tliia 

striietlire,     e  v  e  ii     thia 

hvpitbetieal   spaoe   dia- 

appears,  beeaiiae  a  t  this 

pc»iiit  tlic  linca  alba  and 

the  transversalis   fascia 

are  joined,   I  have  gono 

at  some  leniiifth  Juto  ex- 

plainiiig  an  apparentlv 

very  trivial  point;   but 

this    point    is    of    the 

greatrst  importance,  be- 
eaiiae it  enables  ub  to  ex- 

plain  certain  pcculiari- 

ties    of    an    epigastric 

hernia. 

The  bole  in  the  transvcraalia  faacia  througb  wliich  a  veasel  paaaca  to  the 

aiirfaec  is  a  weak  apotj  and  it  rcipiires  nierelv  an  iiiereaso  in  tbe  intra-abdominal 

pressure  for  tbe  nearest  ijiibjai-ent  strnetiirc  to  be  forccd  into  it. 

And  now  T  wisb  to  call  attention  to 
aiiother  anatoniical  point,  the  inipor- 
tanee  of  wbieli  bas  not  been  generallv 
recognized ;  namelj,  tbat  in  the  niid- 
line  of  the  abdomen,  or  ratber  slightlv 
/^^^J^^      'S       ***Xji^^~^  ^"^  ^^^  rigbt  of  tbe  liiiea  alba,  tbere  is 

^     ^my^   :^    ""m       ^^3C       attached  the  falcifnnn  liga  men  t  of  tbi^ 

liver.  Tbis  ligament  is  composed  of 
two  laverrf  of  peritonenm,  inclosin^ 
considerable  adipose  tissne.  Anteriorly 
tbis  adipose  tissiie  ia  in  close  juxta- 
poaition  \vith  the  transvergalis  faseia 
of  tbe  abdonien  at  tbe  tinea  alba. 

A  diaiirannnatie  borizontal  erona-ae^- 
tifrn  of  tbo  linea  alba  at  tbe  point  where 
i  t  i  s  p  i  e  r  ee  d  1  \y  a  h  I  oo  d  -  ve«se  1  e  a  n ,  t  h  e  re- 
fnre,  he  illnstrated  as  in  Figure  7-5. 
Given  a  hiatns  in  the  tranaversalis  faaeia,  made  bv  tbe  piercing  of  a  blood- 

Tesael,  it  ia  manifest  tbat  the  first  ti^sne  that  ean  be  fnreed  tbroiigh  tbia  open- 

ing  wouId  be  tbe  peritoneal  fat  ineloaed  in  the  falcitnrtn  liganient     An  ordi- 

narjr   epigastric   hernia   \vould,    theroforej    in    a    diagramniatic   cross-section, 

appear  as  in  Flgnre  74, 

The  boles  in  tbe  transversalis  fascia  are  verv  8inall;  the  fascia  and  the 


Fio.  75. — Mf>ftr'acuwrTz'M  Operatimn  f«>w  Her- 
nia <\v  THE  LtNKA  Alba,  1,  Art4^ry  pir^rrin« 
Htii^a  v^\^^^  2,  propRritoncal  fat  ronliriuous  wi1h 
thc  fjileifomi  U|jiariii*nt  t>f  t  ho  liver* 
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Fia.  76* — MimrHcowiTZ*8  Operation  roR  Hehnia  of 

THK    LiNKA    AlhA.    SHOWINt3  THE  TrANSVKHSE    SlJT 

iNTHfJhiNKA  Alba.      1,  LiRutod  arf<?ry;  2,  properi- 
toneal  fat.  liKAt-ecl  in  kmr  Hceiioiis. 


other  compcmGnt  parts  of  tlio  liiira  alba  are  strnng  and  inelastic.  These  facta 
explaiii  \vhy  thc  so-callcd  epigastric  heniia^  rarelv  attain  a  verv  large  size. 

As  a  resni  t  of  my  observations  upon  epigastric  hernite,  I  arn  able  to  answer 

iiiie(jiiivcK!aIly   tbat   I   ha  ve   never 

failed  to  isolatc  a  d  isti  no  t  large 
vessel  comiiig  throiigh  the  hiatus, 
arcompanied  by  a  larger  or  amaller 
piece  of  fat,  directly  coutiniioua 
with  the  fat  of  the  faleifomi  liga- 
meiit. 

T  bere   is  al  most  ne  ver  a  d  is- 
ti uct  bernial  sae  preaeiit,     Indeedj 
if  one  \vorks  exact]y  in  the  mid- 
line.  ur  a  little  to  the  right  of  it, 
the  peritoneal  eavitv  will  never  be 
€*ntered,  a  verv   puzzling  circum- 
stauee  to  one  whn  is  not  aeqnainted  \vith  the  patbtilogieul  anatomv  of  these 
heniia",     If  one  insi.sts  on  opening  the  periton<^nni,  tbis  cau  be  done  onlv  along 
the  left  margin  of  the  hernia. 

In  the  svniptoniatologv  of  these  eaaes  the  gastric  distresa  bas  been  conimonlv 
explained  as  dne  to  the  presenec  of  the 
stoinaeh  ;  bnt  no  one,  as  far  as  T  ani  avvare, 
has  actnally  observed  the  stomacb  in  snch 
a  hernia,  Fnrthennore,  as  in  most  in- 
atanees  tbere  is  not  even  a  bernial  eaCj  I 
do  not  see  bow  tlie  stomaeh  ean  enter. 
Tbereforo  tbis  svmptnni  is  nmre  rntioiiallv 
explainable  bv  the  simple  drngging  iipon 
the  fat  and  peritonenm  of  thc  falcifomi 
liga  ni  en  t. 

Treatment— The  operation  nsnallj  ear- 
ried  ont  for  these  hernia:*  is  as  followa. 
The  linea  alba  over  the  site  of  the  hernia 
i^  spIit.  Ininiediatelv,  the  prnvionslv  men- 
tioned  nodnle  of  fat  is  eneonntored.  The 
snrgeon  observes  tho  thin,  sbiny  eov(*ring 
of  the  fat,  and  inistakes  it  f(vr  the  peri- 
tonenm.     II e   ineises  tbis  eovering^   and, 

after  a  rather  summarj  examination,  lie  at  onee  aasumes  that  he  is  dealing  with 
adherent  onientum.  In  order  to  orient  biniself  stili  better  in  regard  to  the  trne 
condition  of  tliinga,  he  begins  a  dissei^tion  with  the  object  of  fnrtber  opening 
thc  peritoneal  eavity ;  tbis  he  finallv  aceoinplishes  after  mueb  labor.  Of  conrse, 
he  finds  nothing,  and,  therefore,  eomp]acently  sew8  up  the  freshlj  opened  peri- 
tonenm and  linea  alba. 


Fi<i.  77.  —  Mo6cHčc)WiTz's  Operation  for 
Hkhnia  of  the  Linea  Alba.  Vessel  and 
iiti  hnvr  Im^ii  li^utccl,  and  thestumpfipUfibedl 
Ijack  itiio  lh(3  trutiHV<;riMi  si  i  t  in  the  Linea 
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Ever  since  i  h  a  ve  been  convinced  of  the  correctness  of  iiiv  obaervationa,  I 
liave  praetiend  tbe  foliowiiig  simple  prtK^edure:  A  siiuill  vertiral  iiieision  is 
tnade  over  the  center  of  the  so-called  hernia.  The  skin  and  snbcntaiieoiis  fat 
are  dividcd  and  relraeted,  therebv  expo9ing  a  himp  of  fat.  Search  is  now  made 
for  the  blood-vensel  previonsiv  mentioncd;  usuallj  it  is  foiind  npoii  the  left 

bside  of  the  protrnaion ;  this  veBsel  (Fig.  75)  ia  caught  and  ligated.  The  fat  ia 
iiow  teased  apart,  in  order  that  tlie  oper- 
ator maj  be  abso]iiteIy  convinecd  that 
there  is  no  trne  sac.  The  ^hrcds  of  fat 
are  ligated  to  obviate  seeondarj  heraor- 
rhage  (Fig.  TG).  Tbe  Hgatnres  are 
plae€*d  close  to  the  bottom  of  tlie  bole  in 
the  transversalis  fascia.  The  stunipe  are 
nnw  piisbed  haek  in  to  the  bole  (Fig,  77) 
and  the  latter  cloBed  wifb  1  or  2  stitches 
(Fig.  78).  Finallj  the  skin  is  cloeed  in 
the  usnal  niannen 

On  tbeoretieal  gronnds  it  mav  be  ar- 
giied  that  tbe  proeediire  j  ust  deseribcd  ia 
faiiltv,  beeanse  of  tbe  possibilitv  reniain- 
ing  that  tbe  fat  is  merelv  redliced  int(j 
ihe  spaee  between  the  transver8ali8  fascria 
and  poHterior  gbeatb  of  tbe  reetna.      In 

order  to  eombut  this  argiunent,  I  refer  tu  niv  previons  olKservations,  representfd 
in  Figure  72,  It  is  seen  that^  n\\  ing  tn  tbe  ontward  direetion  of  tbe  transversalis 
faseia,  there  is  a  blending  of  the  transversalis  faseia  and  sbeath  of  tbe  rectiis; 
tberefore,  the  .stinnps  ()f  fat  and  ligatnres  eaitnot  be  pnslied  anvwbere  exeept 
into  the  proprritoneal  spar-e,  Tbe  sntures  wbiob  close  np  the  bole  grasp  ali  the 
eomponent  parts  of  tbe  linea  alba  at  that  partJcnbir  point,  namelj  linea  alba 
pliid  transversalis  faHcia. 

Strangnlation  is  exeeptional]y  rare  in  epigastrie  hernia?,  bnt  that  it  can 
occur  is  aniplv  proven  by  an  interesting  čase  reported  by  Hotcbkiss  (28).  A 
similar  čase  was  operated  npon  by  me  (52), 


Fjo.      78.  — MoBrUCOWIT3l's      OPERATION      FOB 
H  KRNI  A   <>F  THK   LiKBA   AlBA.       OpCIUng    tU 

[me&  alba  eloaod  by  two  »utiirea. 
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LATERAL  VEHTRAL  HERNIA 

Analogons  to  epigastric  hcrnia,  wbieb  o<*cnrs  in  the  median  line,  there  are 
oceasional!y  met  with  very  sniall  hernia^  nt  the  oiiter  edge  of  tbe  sbcatbs  of  the 
racti*  These  c»eenr  most  freipientlv  below  tbe  nmbiliena,  and  may  apt]y  be 
compared  to  direet  ingiiinal  bernife  in  a  verv  higb  sitnation,  Tbey  are  vcry 
rare  and  are  rather  diffienlt  of  reeognition,  Tbeir  treatment,  wheii  recognized, 
offers  no  particnlar  difficiilties. 
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0BTT7RAT0B  HERNIA 

An  obturator  hemia  is  one  that  passes  through  the  obturator  canal,  an 
opening  sitiiated  in  the  upper  and  outer  part  of  the  obturator  membrane, 
which  fills  the  obturator  f  oramen. 

Snrgical  Anatoiiiy. — Normally  the  obturator  canal  is  occupied  by  the  ob- 
turator vessels,  enclosed  in  a  sheath-like  prolongation  of  the  pelvic  fascia,  the 
obturator  nerve,  a  small  quantity  of  fat,  and  occasionallj  a  small  Ijmphatic 
gland.  The  canal  is  covered  intemally  by  peritoneum;  extemally  by  the 
pectineus  muscle;  the  vessels  pass  through  an  interspace  in  the  obturator  in- 
temus. 

The  pathogenesis  of  an  obturator  hemia  is  identical  with  that  of  aH  other 
herniffi.  The  obturator  vessels  running  between  the  peritoneum  and  transver- 
salis  (pelvic)  fascia  perforate  the  transversalis  fascia  in  order  to  reach  the 
thigh.  A  hiatus  in  the  transversalis  fascia  is  thus  formed,  through  which 
a  hernia  may  develop.  As  in  other  hernial  sites,  the  obturator  vessels,  after 
piercing  the  transversalis  fascia,  receive  a  sheath-like  prolongation  from  this 
fascia.  Given  sufRcient  cause,  a  hemia  develops,  and  a  small  diverticulum  of 
the  pelvic  peritoneum  is  forced  alongside  of  the  vessels  into  the  obturator  canal. 
If,  in  addition,  a  part  of  an  intra-abdominal  viscus  becomes  engaged,  we  have 
a  complete  obturator  hemia.  On  account  of  their  close  proximity,  the  hernial 
contents  are  not  infrequently  portions  of  the  female  genital  tract,  such  as  the 
tube,  ovary,  or  bladder;  Kichter'8  hemise  have  been  described  in  a  number  of 
instances. 

Contrary  to  the  view  generally  held,  the  obturator  nerve  does  not  run  with  the 
vessels,  but  is  separated  from  them  by  the  pelvic  fascia.  Nevertheless,  the  nerve  runs 
in  such  closo  proximity  that  the  hemia  may  exert  pressure  upon  it,  causing  the  clas- 
sical  How8hip-Romborg  symptoin.  This  symptoni  is  a  characteristic  radiation  of  paiii 
along  the  inner  surface  of  the  thigh,  as  far  as  the  knee-joint. 

Obturator  hernia^  are  very  small,  as  a  rule ;  furthermore,  they  are  covered 
externally  by  the  fairly  strong  pectineus  muscle.  These  reasons  explain  why 
an  obturator  hernia  only  exceptionally  makes  a  visible  8welling.  In  verv 
rare  instances  an  obturator  hemia  may  attain  considerable  size;  in  such  in 
stances  the  overlying  pectineus  muscle  becomes  stretched,  the  obturator  hemia 
becoming  not  only  palpable  but  visible. 

Obturator  hernia  is  extremely  rare  in  the  male  sex;  in  the  female  it  is 
a  malady  limited  practically  to  the  aged.  Obturator  hernia  may  be  bilateral. 
It  is  notable  that  an  obturator  hernia  is  very  frequently  associated  with  other 
herniip.  Owing  to  its  small  size,  the  diagnosis  of  this  variety  of  hemia  is  but 
rarelv  made.  Most  cases  come  to  operation  in  a  condition  of  strangulation. 
The  diagnosis  even  then  is  rarely  made  before  operation.     The  patient  is 
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opera ted  upon  for  an  inteatinal  obatruction,  and  the  exact  diagiiosis  is  made 
anJy  diiring  the  seareh  for  the  obstnictioii. 

Treatment. — The  abdoiiunal  end  of  the  eanal  is  sitnated  at  such  u  depth 
tLat,  eveu  after  coinplete  division  of  the  overljing  peetineus  iiuiscle,  the  iieck 
of  the  sae  cnu  be  praperlv  ligated  onlj  witb  dirtieiiltv,  if  at  ali. 

Owing  to  the  proxiuiity  of  the  obturatur  vessels  wbeii  operating  iipon  a 
strangulated  hernia,  tbere  arises  the  additional  dirtieiilty  of  properly  ineising 
tlie  straugidating  ring, 

The  best  cuurse,  therefore,  to  piirsne  is  to  pcrform  a  laparotomv.  Laparot- 
omy  18  also  reeognized  as  the  best  method  bv  Gelpke  (17)  and  Oriineisen 
(21).  With  the  patient  in  Trendeleiiburg^a  positioii,  the  affereut  and  efferent 
loops  of  the  straiigiilated  hernial  eoiitents  are  delivered,  with  or  \vitliout  di- 
vigion  of  the  strangulatiiig  ring.  Injurv  of  tlie  vessels  of  the  nerve  can  be 
readily  avoided.  Ali  mauipiilations  that  may  be  called  for  iipon  the  strangu- 
lated coriteiits  t*an  he  earried  out  with  pt^rftK^t  etiae  and  safetv.  Finali  v  the 
beriiial  sae  is  witbdrawu  and  its  peritoneiun  split,  so  as  to  exposc  the  ho  le  in 
the  transversalis  faacia;  this  is  closed  witli  Pagenstecher  linen  or  chromicized 
catgiit.     FinalK'  the  sae  is  extirpated  and  the  peritoiitnnn  e!o8ed. 

Wheo  dealing  with  a  strangulated  hernia,  it  is  iniportant  to  reinember 
that,  normallv,  the  obtnrator  vesscla  are  branches  of  the  internal  iliac  vcsaelsj 
they  are,  therefore,  sitnated  somewhat  behind  the  neck  of  the  sae.  Not  infre- 
qiiently  the  obtnrator  arterv  ia  a  brauch  of  the  deep  epigastric  or  even  the 
external  iliac  arterv,  and  then  it  is  more  Hkely  to  !ie  in  front,  Attention  ia 
called  to  thia  point  in  order  that  accidental  injnry  of  the  veasels  may  be 
avoided« 
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Theee  hernia^  are  exeeedingly  rare  and  will,  tlierefore,  not  be  discnssed 
at  very  great  lengtb,  Possihly  owing  to  their  rarity,  even  the  nomenclature  of 
ihese  forma  is  not  established, 

The  p>sterolateraI  part  of  the  pelvia,  in  the  neighborhood  of  the  sacro- 
eciatic  notehes^  harbors  li  foraniina  (oecnpied  by  3  vešsela),  ali  of  which  may 
become  the  site  of  hernia. 

1»     The  glnteal  arterv,  \vhieh  is  a  braneh  or  eontiniiation  of  the  poaterior 

division  of  the  internal  iliac  arterv,  passe^  ont  of  the  pelvia  through  the  gi^eater 

Iflacroaeiatic  notch,  above  the  pyrifonnia  mnscie.     This  art€ry  niay  be  accom- 

panied   by   a  hernia,   \vhieh,   therefore,   niav  pToperly   bo  called   a   **8nperior 

gluteal  hernia." 

2.  Below  the  pyrifonnis  mnscies,  there  pass  out  several  veasels,  viz.  tho 
aciatic,  internal  pudic,  and  inferior  ghiteals,  any  one  of  whieh  nmy  be  accom- 
panicd  by  a  bernia.  Some  authors  eall  ali  of  the^e  herniu'  **sciatic  hernim**; 
others  prefer  to  eall  thom  **inferior  glnteal  hernia?/'  restrieting  the  furraer 
name  to  the  following  variety. 
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3.  A  sciatic  hernia  is  a  hernia  which  passes  through  the  lesser  sacro- 
sciatic  notch,  accompanjing  the  internal  pudic  vessels  as  they  reenter  the 
pelvis.  This  hernia  is  occasioiially  of  very  large  size  and  may  form  a  visible 
pendulous  tumor  in  the  perineal  region*  By  some  authors  it  is  regarded  as  a 
perineal  hernia. 

The  first  2  varieties  are  usually  very  small  and  are  deeply  buried  beneath 
the  gluteus  maximus  and  medius  muscles;  for  these  reasons  the  diagnosis  is 
well-nigh  impossible.  If  strangulated,  the  operative  diagnosis  is  usually  that 
of  intestinal  obstruction,  the  cause  of  which  is  only  determined  after  lap- 
arotomy. 

Treatment. — On  account  of  the  great  depth,  the  best  course  of  procedure  is 
by  laparotomy ;  the  sub8equent  operative  steps  are  those  described  for  obturator 
hernia. 

DIAPHRAOMATIC  HERNIA 

My  experience  with  diaphragmatie  hernia  is  limited  to  2  cases,  both  of 
which  were  of  the  traumatic  variety.  Traumatic  diaphragmatie  hemise  differ, 
however,  from  the  non-traumatic  variety,  in  that  they  are  usually  devoid  of 
a  hemial  sae,  and,  therefore,  are  really  prolapses  of  intra-abdominal  viscera 
into  the  pleural  cavity. 

Ali  cases  of  diaphragmatie  hernia  can  be  divided  into  2  classes^  i.  e.  (1) 
true,  and  (2)  false  diaphragmatie  hernia. 

1.  A  "true"  diaphragmatie  hernia  is  one  which  has  a  complete  peritoneal 
sae.  In  the  sub8equent  growth  the  hernia  pushes  forward  the  overlying 
pleura;  such  a  hernia  has,  therefore,  for  its  coverings  two  serous  layers. 

2.  A  "false"  diaphragmatie  hernia  is  one  which  is  devoid  of  any  sae. 
These  are  always  traumatic  in  origin,  and  should  in  consequence  preferably 
be  classified  with  the  prolapses.  The  differentiation  between  true  and  false 
diaphragmatie  hernia  is  ea8y  in  recent  cases;  but  in  cases  of.long  standing, 
the  decision  is  not  so  readily  made,  because  the  prolapsed  hemial  contents 
become  covered  by  a  pseudoperitoneal  sae.  Clinically  the  diagnosis  of  a  false 
diaphragmatie  hernia  is  justifiable  only  when  there  is  positive  evidence  of  a 
penetrating  trauma. 

From  a  developmental  aspect,  aH  cases  of  diaphragmatie  hernia  may  be 
divided  into  2  further  classes,  namely  (1)  congenital,  (2)  acquired. 

L     CONGENITAI.   DIAPHBAGliATIO   HEBNIA 

Congenital  diaphragmatie  hernia  are  very  rare.  They  are  rarely  diag- 
nosed  and  practically  never  came  to  operation.  For  these  reasons  a  lengthy 
description  is  not  nece88ary.  Congenital  diaphragmatie  herniae  may  be  due 
to  congenital  defects  of  the  diaphragm  of  larger  or  smaller  extent.  They  may 
also  be  true  or  false,  depending  upon  the  presence  or  absence  of  a  peritoneal  sae. 
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Ali  cases  of  acqtnred  diaphraginatic  hernia  may  be  divided  into  3  classes. 
1.  True  acquired  diaphragmatic  hernia.  2.  Falae  acquired  diaphragmatic 
herDia. 

1.  Tme  A€quired  Biapliragmatic  Hemia, — A  tnio  acquired  diaphragmatic 
hcmia  is  one  in  which  there  is  a  prutni^ioii  of  intra-abdomiiial  contents  into 
an  aequired  sac,     Tbis  sac  mav  he  acqinred  in  2  different  \vays. 

(a)  The  diapliragiu  and  its  abdominal  and  thoracic  fascia  may  be  diseased, 
for  instance,  hv  a  gnmnia ;  when  suob  a  gumma  is  abaorbed,  tbere  mav  re- 
tnain  behind  a  loeus  mijwris  resLsteniiw,  into  wbic*h  thc  peritonenm  and 
iiitra-ai)doniinal  contents  are  protnided,  This  is  manifes^tlv  a  verv  rare 
oceurrence. 

(b)  Tho  pathogenesis  of  the  second  and  moro  frequent  varietj  mav  be 
€Xplained   in   tho  fnll<iwing  nianner:    The  dinphra^n   is  covor€*d   praeticallv 

kthronghout  its  entire  extent  bj  peritonenm;  undenieatb  this  peritoneum  there 
is  again  the  continuation  of  the  transversalis  fascia,  which  is  bere  called  the 
diaphragmatic  faseia.  If  the  diaphragm  and  diaphragmatic  fascia  are  čare* 
fully  examined,  it  is  seen  that  thev  are  perforattKi  to  pcrmit  the  paasago  of 
certain  gtrnctures  either  from  the  thorax  to  the  abdomen,  or  reverselj.  These 
perforationa  aro  the  sites  for  the  subsequent  development  of  an  ordinary  ac- 
quired  diaphragmatic  hernia. 

The  hiatiises  in  the  diaphragm  are  the  foilowing; 

1.  Tho  hiatns  cansed  bv  the  perforation  of  the  siiperior  epigaatrie  arterv, 
which  is  a  continnation  of  the  intermil  mammarv,  This  hiatns  is  situated 
betweeii  the  stemal  and  costal  portions  of  the  diaphragm. 

3.  Tho  hiatns  cansed  bv  tho  perforntion  of  the  musculophrenic  arterj, 
"alao  a  braneh  of  tJve  internal  mammarj  arterjr. 

S,     The  csophageal  hiatns. 

4.  The  aortic  hiatns  (this  is  reailv  behind  the  diaphragni,  but  is  men- 
tioned  for  completeness'  sake). 

5.  The  hiatns  for  the  vena  cava. 
I        6.     The  foramen  of  Bochdalek. 

Owing  to  the  presencc  of  the  I  iver,  hcrniap  throngh  the  foramina  on  the 
right  side  of  tho  diapliragm  m^cnr  oniv  verv  rarely.  Ilerniic  throngh  the 
remaining  foramina  ha  ve  been  deseribed  with  greater  or  lesser  freqnency. 

2,  FaUe  Acquired  Biaphra^matic  Hemia. — The  patlingenesin  of  false  ac- 
qnircd  diaphragimitic  herniic  mav  bo  cxplaincd  in  2  different  way8,  dcpcnding 
iipon  the  oatnre  of  the  tranma. 

(a^l  Tlie  tratima  may  be  penetrating^  e.  g,  a  štab  wonnd  which  pierces 
both  the  thorax  and  diaphragm  and  its  two  sernns  poveri ngs»  i.  e.  the  plenra 
and  peritonenm.  Fpon  withdrawal  of  tho  offpTiding  instrnments  there  inime- 
diately  ocen  rs  a  prolapse  of  aome  of  the  intra -abdominal  contents  into  the 
pleural  cavity.    The  thoracic  incii^ion  niay  heal,  bnt  the  intra-abdominal  con- 
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Umi  H  nunaiii  unreduced  in  the  pleural  cavity,  or  may  even  increase  in  amount. 

(1))  If  the  trauma  is  not  penetrating,  the  pathogenesis  is  the  following: 
AHHUining  a  localized  crushing  force  against  the  thorax,  a  rib  is  fractured  and 
the  diaphragm  is  tom  away  from  its  origin.  The  wound  in  the  diaphragm 
heals,  leaving  a  weak  cicatrix,  which  eventually  gives  way  and  bulges  into 
the  thorax,  with  protrusion  of  more  or  less  of  the  intra-abdominal  viscera. 
This  hemia  may  or  may  not  be  visible  extemally,  depending  upon  how  firmly 
the  rib  or  intercostal  muscles  and  endothoracic  fascia  have  healed.  The  traiima 
niay  or  niay  not  tear  the  pleura  and  peritoneum,  and  upon  this  circumstance 
depends  whether  the  hemia  is  a  true  hemia  or  a  spurious  one. 

This  description  has  not  ezhausted  by  any  means  aH  the  possibilities  of 
diaphragmatic  hemia. 

The  contents  of  a  diaphragmatic  hemia  vary  in  size  and  amount.  Fre- 
quent  contents  of  such  a  hemia  are  the  stomach,  transverse  colon,  and  omen- 
tum;  this  accounts  for  the  frequency  of  gastric  symptoms.  Other  important 
physical  signs  are  the  displacement  of  the  heart  and  pericardium  to  the  op- 
posite  side ;  a  greater  or  smaller  area  of  tympany  in  the  thorax ;  embarrassment 
of  the  respiration,  particularly  when  the  stomach  is  distended.  X-ray  pictures 
with  bismuth  per  os  and  per  rectum  may  be  of  material  assistance  in  clearing 
up  an  othenvise  doubtful  diagnosis. 

TBEATMENT   OF   DIAPHRAGliATIO   HEBNIA 

Cases  of  large  congenital  diaphragmatic  hemia,  with  large  defects  in  the 
diaphragm  and  prolapse  of  a  large  part  of  the  intestinal  tract,  are  either 
incompatible  with  the  continuation  of  life  or  are  the  gravest  of  operative 
risks. 

The  operation  for  other  forms  of  diaphragmatic  hemia  is  frequently  fol- 
lowed  by  excellent  results. 

There  are  2  methods  of  approach,  namely,  the  "transpleuraF*  and  the 
"transperitoneal."  With  recently  discovered  methods  of  anesthesia,  such  as 
the  Meltzer-Auer  insufflation  anesthesia,  or  in  positive  or  negative  pressure 
cabinets,  the  transpleural  route  is  gaining  in  favor;  first,  because  it  admits 
of  better  approach;  second,  it  admits  of  freer  manipulation  of  the  hemial 
contents  in  order  to  free  and  reduce  them;  and  finally  it  permits  of  a  more 
adequate  closure  of  the  hemial  openings,  not  only  in  the  diaphragm,  but  also 
in  the  thoracic  wall. 

An  adequately  long  incision  is  made  in  the  proper  intercostal  space.  It  is 
not  absolutely  necessary  to  resect  a  rib,  and  with  a  properly  applied  rib  spreader 
ample  expo8ure  can  be  obtained ;  if  this  is  insufficient,  1  or  even  2  ribs  may  be 
resected,  or  divided  near  the  2  extremities  of  the  incision.  The  one  danger  of 
the  operation  at  this  stage  is  an  acute  pneiimothorax ;  but  this  danger  can  be 
very  readily  contrQll?(J  if  intratracheal  insufflation  anesthesia  or  pressure  caM- 
nets  are  used. 
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The  opening  in  the  diaphragm  ia  now  exposed.  If  the  hernia  is  a  true 
ternia,  it  is  iiow  Bccessarj  to  divide  2  serous  surfaces,  first  the  diaphragniatic 
pleura,  and  secondlv  the  diaphragniatic  peritoneiini ;  if  the  hernia  is  a  »puri- 
ona  hernia,  the  hernial  eontents  lie  exposed  before  us.  Ali  adhesions  are 
liherated,  aud  the  contenta  earefullj  returned  to  the  ahdomen*  The  reduiidant 
portions  of  the  sac  are  now  trimmed  awaj,  and  the  hole  in  the  diaphragm  is 
i^ntnred,  eaeh  sutnre  grasping  in  its  hite  plenni»  endothoracie  fascia,  diapliragni, 
diaphragniatic  fasoia,  and  peritoneuni.  Wit]i  the  intratraeheal  in.snfflation 
aesthesia,  or  with  the  pressure  cabinet,  the  hmg  is  now  expanded  fullv  and 
the  thoraeic  opening  closed-  The  ipiestion  of  introducing  or  oniitting  drain- 
age  of  the  pleura  cannot  be  discnased  at  this  plače. 
I  If  the  transperitoueal  ronte  haa  been  selcetedj  ali  these  nteps  liave  to  be 

I        carried  ont  at  a  great  depth  and  more  or  less  blindly.     A  aoniewhat  better 
^^approach  ean  be  gained  by  a  temporarj  resection  of  the  costal  arch,  after  the 

t'" 

This  name  is  restricted  to  herniie  that  arise  in  the  cic4itrix  of  a  previous 
laparotumv.  They  mav  oecnr  in  anv  part  of  the  abdonien  where  a  laparotoinv 
h  as  been  perf ornied ;  on  this  aeeount,  the  snrgical  anatomj  of  sueh  a  hernia 
varies  with  the  particular  location, 

Varietiea,— Pathologicallj  and  etiologicallj,  however,  we  may  have  4  dif* 
ferent  varieties. 

1,  llerniae  which  fol]ow  a  cleau  laparotomj^  and  in  which  perfeet  primarjr 
nnion  wa3  obtained.  The  hernia  niav  be  dne  to  various  eircuinstances:  (a) 
Imperfect  anturing;  this  very  fret|uently  resiilted  in  fomier  yeara,  when  most 
laparotomv  ineisious  were  sntured  with  throiigh-and-throngh  sntures.  The 
resnlting  scar  soon  gave  way  and  was  followed  hy  a  hernia.  (b)  Iniproper 
sutnre  material ;  for  instance,  improperly  p  rep  a  red  catgnt  or  catgiit  of  inauf- 
ficient  strength.  Sueh  catgnt  mav  beeonie  absorhed  hefore  firm  nnion  h  as 
taken  plače,  (c)  The  snturea  may  have  been  tied  too  tightlv,  and  niay  ent 
throngh  the  tisanes,  thna  weakenlng  the  eieatrix.  (d)  Postnperative  distention 
or  vomiting  may  pnt  snch  a  strain  on  the  sntnres  that  the  resiilt  will  be  aa 
described  nnder  (c).  Cases  of  snbcutaneoua  prolapse  of  the  intef^tines  ocenr 
aiso  in  this  manner. 

2,  Incisions  in  which  an  infeetion  of  the  wnund  haa  occnrred,  with  snb- 
[Uent  abscess  fonnation.     The  fascial  strnetures  and  nuiecles  may  slough, 

thiis  taking  away  the  most  important  supporting  element. 

3,  Incisions  which  retpiire  drainage*     In  former  years,  when  more  mas- 
ive draiuage  wa8  employed,  postoperative  hernia^  were  commonly  seen.     NoW' 

adayB  coniparatively  llttle  drainage  is  nsed,  aod  the  wonnd  is  accnratelv  sntured 
Tound  the  drain.     Tn  manv  operationa  the  drainage  is  so  disposed  tliat  tlic 
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incision  is  closed  entirelj,  and  the  drainage  led  out  through  another  opening, 
e.  g.  vagina.  We  have  also  leamed  to  make  our  incisions  so  that,  even  if 
drainage  is  used,  the  opening  left  by  the  drain  has  a  better  chance  to  close  in 
a  firm  manner,  e.  g.  the  McBumey,  Kammerer,  or  Pfannenstiel  incisions. 
Furthermore,  we  have  also  learned  that  long-continued  drainage  is  useless; 
it  is,  therefore,  removed  much  earlier,  thus  giving  the  different  lajers  a  better 
opportunity  to  unite. 

4.  Cases  in  which  the  abdominal  walls  cannot  be  sutured  together.  Those 
cases,  happilj  now  discarded,  in  which  no  part  of  the  abdominal  wall  was 
sutured,  are  not  referred  to  here;  rather,  cases  in  which,  for  instance,  a  portion 
of  the  entire  abdominal  wall  must  be  sacrificed.  This  sacrifice  is  necessary 
in  cases  of  sarcoma  of  the  abdominal  wall,  when  so  much  of  the  abdominal 
wall  is  resected  that  no  amount  of  stretching  or  plastic  work  can  make  an 
adequate  closure;  only  skin  covering  the  defect.^ 

Naturally  the  hernisB  just  described  are  always  of  traumatic  origin,  the 
trauma  in  this  instance  being  the  8urgeon's  knife.  Occa8ionally  there  are  also 
met  with  traumatic  hernise  in  various  parts  of  the  abdomen.  Formerly  ali 
hemite  were  looked  upon  as  traumatic,  but  this  view  has  been  discarded,  more 
particularly  in  countries  where  the  labor  insurance  laws  are  properly  enforced. 
The  abdominal  parietes  may  be  injured  either  openly  or  subcutaneously,  either 
by  having  dull  or  even  pointed  bodies — for  instance,  horns  of  animals — impinge 
upon  them  or  by  running  against  sharp  projecting  bodies.  Occasionally  we 
may  have  an  indirect  rupture  of  the  parietes,  as  from  the  contraction  of  the 
abdominal  walls  when  falling  from  a  height. 

If  ali  the  parietal  planeš  are  injured,  we  may  have  not  a  hemia,  but  a 
complete  prolapse;  if  the  peritoneum  and  other  parts  of  the  parietes  are 
tom,  but  the  skin  remains  intact,  we  will  have  a  subcutaneous  prolapse;  but 
if  the  peritoneum  remains  intact,  we  will  have  a  hernia. 

Treatment. — The  most  important  feature  of  the  operation  is  the  proper 
expo8ure  of  the  hemial  opening.  In  order  to  accomplish  this,  it  is  important 
to  make  an  adequate  incision,  so  as  to  expose  the  normal  anatomical  parts  as 
they  surround  the  hernial  ring.  The  peritoneum  is  opened,  ali  adhesions 
liberated,  the  hernial  contents  reduced,  and  the  peritoneum  is  closed  by  a  run- 
ning suture  of  catgut.  The  various  abdominal  layers  are  then  sutured  to- 
gether in  their  normal  relationship,  with  or  without  overlapping,  with  chromi- 
cized  catgut  of  sufRcient  strength. 

*  There  is  stili  another  form  of  hernia  which  is  U8ually  classified  in  this  group,  which 
should  not,  howevcr,  be  re^rded  as  a  hernia  in  the  trne  sense  of  the  word.  I  refer  to  those 
cases  in  which  the  motor  nerves  to  a  eingle  muscle,  or  even  to  a  group  of  muscles,  have  been 
inadvertently  divided  and  not  immediately  repaired  by  suture.  Such  muscles  become  paretie 
and  atrophic;  the  underlying  transversalis  fascia  bulges  to  a  greater  or  lesser  eztent,  but  a 
trne  hemia  never  results. 
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LUMBAR  HERNIA 

This  is  a  hemia  of  rare  occurrence,  but  it  has  received  considerable  atten- 
tion  from  surgeons,  particularlj  during  recent  jears. 

Formerlj  it  was  held  that  a  lumbar  hemia  occurred  only  through  the  tri- 
angle of  Petit,  i.  e.  the  plače  situated  above  the  crest  of  the  ilium,  bounded  in 
front  by  the  extemal  oblique  and  behind  by  the  latissimus  dorsi,  its  floor  being 
made  up  of  the  internal  oblique  and  transversalis  muscles  and  transversalis 
fasoia. 

Subsequent  studies,  however,  have  shown  that  a  lumbar  hemia  hardlj  ever 
makes  its  exit  through  the  triangle  of  Petit,  but  through  another  part  of  the 
lumbar  r^on. 

The  normal  course  of  the  lumbar  and  circumflex  iliac  arteries  has  not 
as  yet  been  studied  with  sufficient  detail.  It  is  quite  evident,  however,  that, 
being  branches  of  the  aorta,  they  are  covered  by  the  peritoneum  and  lie  upon 
the  transversalis  fascia.  In  order  to  reach  the  surface  they  must,  therefore, 
pierce  the  transversalis  fascia.  This  hole  affords  the  opportunity  for  the 
formation  of  a  hernia.  There  must  be  openings  upon  the  back  and  sidcs  of 
the  abdomen  through  which  these  vcssels  penetrate. 

A  vessel  may  penetrate  at  the  triangle  of  Petit ;  therefore,  it  is  by  no  means 
improbable  that  a  hernia  may  occur  through  this  space.  Indeed,  there  is  at 
least  one  authentic  čase  published  by  Dowd  (12). 

Other  openings  have  also  been  described.  Braun  (10)  described  one  in 
the  tendon  of  the  latissimus  dorsi;  Lesshaft  (38)  described  the  trigonum 
lumbale  superius  and  various  other  openings.  At  best,  we  may  say  that  the 
surgical  anatomy  of  these  parts  has  not  as  yet  been  perfectlv  described. 

Treatment. — Operations  with  plastics  from  the  surrounding  fascial,  ten- 
dinous,  and  muscular  structures  have  been  reported.  No  specific  directions 
can  be  given;  each  operation  must  be  govemed  by  the  nature  of  the  hemia 
and  the  anatomy  of  the  parts. 


INTEBNAL  HERNIA 

The  name  "internal  hernia"  should  be  restricted  to  hemice  in  which  the 
sac  is  formed  by  normal  physiological  protrusions  of  the  peritoneum.  This 
name  has  also  been  given  erroneously  to  other  pathological  conditions,  as,  for 
instance,  to  a  loop  of  intestine  slipping  behind  an  adhcsion,  or  to  a  loop  slip- 
ping  through  an  abnormal  opening  in  the  omentum. 

An  internal  hemia  can  occur  onlv  in  the  following  locations : 

1.  Through  the  foramen  of  Winslow,  into  the  lesser  peritoneal  cavity. 

2.  At  the  junction  of  the  duodenum  and  jejunum.  There  are  several 
amall  fossse  in  this  region.    The  most  important  of  these  is  that  which  extends 
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retroperitoneally  toward  the  left  side.  It  is  characterized  by  the  fact  that 
tlie  inferior  luesenteric  vein  runs  parallel  to  the  anterior  edge  of  the  mouth  of 
the  sac.  The  sac  inay  be  dragged  out  of  the  way  by  the  growing  hemia,  but 
the  preseiice  of  the  vein  encircling  the  anterior  half  of  the  ring  serves  as  an 
excelient  landmark. 

3.  There  are  several  normal  and  more  or  lesa  deep  fossse  in  the  neigh- 
borhood  of  the  cecum.  ?, 

a.  A  fairly  constant  fossa  situated  behind  the  cecum,  the  retrocecal  fossa. 

b.  A  small  fossa  situated  just  superior  to  the  junction  of  the  ileum  with  the 
cecum;  the  superior  ileocecal  fossa. 

C.  A  small  fossa  situated  just  inferior  to  the  junction  of  the  ileum  with 
the  cecum,  its  inferior  anterior  edge  being  made  up  practically  of  the  mesenteri- 
olum  of  the  appendix,  the  inferior  ileocecal  fossa. 

4.  Upon  the  left  side  of  the  root  of  the  mesosigmoid  there  is  the  mesosig- 
moid  fossa. 

5.  Very  rarely  blind  fossse  are  seen  near  the  vertex  of  the  bladder. 
The  preoperative  diagnosis  of  an  intemal  hemia  is  practically  impossi- 

ble.  Most  of  the  cases  are  diagnosed  upon  the  operating  table,  the  preliminary 
diagnosis  being  intestinal  obstruction  of  unknown  origin. 

In  size  such  hemise  may  vary  between  those  of  the  smallest  knuckle  to 
those  in  which  most  of  the  small  intestine  is  contained  within  the  hemial  sac 

Treatment. — As  most  cases  are  operated  upon  for  intestinal  obstruction, 
the  operation  is  one  of  extreme  urgency.  A  loop  of  distended  and  one  of  col- 
lapsed  gut  will  lead  to  the  site  of  the  obstruction.  It  is  best  to  follow  the 
collapsed  loop,  as  it  is  technically  easier.  In  cases  of  strangulated  intemal 
hernia  we  may  be  able  by  manipulation  and  stretching  to  begin  the  delivery 
of  the  contents;  when  this  first  step  is  successful,  the  remainder  of  the 
hernial  contents  follows  readily;  if  delivery  is  impossible,  it  is  necessary  to 
nick  the  neck  of  the  sac.  The  only  important  point  to  remember  is  not  to 
injure  the  subjacent  vessels;  this  is  to  be  specially  guarded  against  in  the 
left-sided  duodenojejunal  hernia,  in  which  the  subjacent  inferior  mesenteric 
vessels  may  be  injured.  After  the  intestines  have  been  reduced,  the  question 
arises  how  best  to  deal  with  the  sac.  There  are  several  ways,  none  of  which, 
however,  has  been  tried  with  sufficient  frequency  to  enable  us  to  draw  definite 
conclusions. 

(a)  Extirpation  of  the  sac  may  be  an  extremely  difficult,  if  not  an  impos- 
sible  matter.  The  sac  may  be  too  large ;  it  may  be  surrounded  by  large  vessels ; 
and  la8tly  a  part  of  the  sac  wall  may  be  made  up  of  intestine. 

(b)  Obliteration  of  the  sac  by  suture  may  be  dangerous  on  account  of  its 
size,  and  because  of  danger  of  injury  to  surrounding  vessels. 

(c)  Suture  of  the  neck  of  the  sac  may  be  dangerous  on  account  of  large 
vessels,  e.  g.  inferior  mesenteric,  running  just  wliere  the  sutures  have  to  be 
placed ;  and  such  a  closed  sac  mav  be  followed  by  infection  and  peritonitis. 

(d)  To  leave  the  sac  entirely  alone  and  take  chances  upon  a  recurrence  of 
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the  hemia  appears  to  be  the  best  plan.    At  most^  the  mouth  of  the  sac  may  be 
closed  as  far  as  one  is  able. 


PERINEAL  HERNIA. 

The  name  perineal  hemia  shoiild  be  restricted  to  those  hemise  that  appear 
at  some  part  of  the  pelvic  outlet,  but  pass  out  of  the  trne  pelvis,  either  through 
or  between  the  fibers  of  the  levator  ani  and  the  other  muscles  that  together 
form  the  so-called  "diaphragm  of  the  pelvis."  Hemise  that  leave  the  abdomen 
through  the  inguinal  canal  and  only  secondarily  migrate  into  the  perineum  are 
erroneously  classed  as  perineal. 

BUBOIOAIa  ANAT01ffY  AND  PATHOOENE8I8 

The  gross  and  surgical  anatomy  of  the  pelvis  and  its  contents  is  a  large 
subject  and  cannot  be  treated  in  detaih  For  our  purpose,  the  following  de- 
scription  will  suffice : 

The  bony  pelvic  outlet  is  closed  in  by  a  muscular  diaphragm,  composed 
mainly  of  the  pubic  and  iliac  portions  of  the  levator  ani  muscle  in  front, 


FlO.      70. DlAORAMMATIC     AnTEROPOSTERIOB 

Section  op  the  Pelvis  and  Its  Con- 
tents IN  THE  Female.  1,  Pcritoneum; 
2.  transversalis  fascia;  3,  rectum;  4,  va^oa; 
5,  urethra;  6,  culdesac  of  Douglas. 


FlO.       80. DlAORAMMATIC       AnTEROPOBTERIOR 

Section  op  the  Pelvis  and  Its  Contents 
IN  THE  Female.  1,  Peritoneum;  2,  trans- 
versalis  fascia;  3,  rectum;  4,  vagina:  5, 
urethra;  6,  culdesac  of  Douglas;  7,  oui- 
ward  prolongations  of  transversalis  fascia. 


and  the  coccygeu8  muscles  behind.  The  superior  surface  of  these  muscles 
is  lined  everywhere  by  the  pelvic  fascia,  which  is  merely  a  continuation  of 
the  transversalis  fascia.    This  fascia  is  covered  ou  its  upper  surface  by  perito- 
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In  the  course  of  this  article  it  has  already  been  emphasized  that  the  patho- 
logical  substratum  of  every  hernia  is  a  hiatus  in  the  transversalis  fascia,  due 
to  the  passage  of  vessels  which  pierce  it.  Now  there  are  not  a  great  nmny 
vessels  which  pierce  the  transversalis  fascia  in  the  pelvic  regions^  and^  therefore, 
hernia  in  this  region  should  be  exceptionally  rare.  The  pelvic  fascia  and 
levator  ani  are,  however,  pierced  by  other  structures;  this  acconnts  for  the 
occurrencc  of  hernia  in  these  parts  with  greater  frequency  than  is  generally 

presumed.  The  levator  ani  and  pelvic 
fascia  are  pierced  by  the  nrethra  and 
rectum  in  the  male,  and  by  the  urethra, 
vagina,  and  rectum  in  the  female;  it  is 
at  these  locations,  therefore,  that  we 
iind  trne  perineal  hernia. 

•  The  pathogenesis  of  these  hemise 
is  that  of  other  hemise.  Just  as  the  in- 
tra-abdominal  vessels  lie  upon  the  in- 
tra-abdominal  fascia  and  are  covered 
by  peritoneum,  so  are  the  larger  intes- 
tine,  uterus,  and  bladder.  Therefore, 
before  these  structures  can  make  their 
exit  from  within  the  abdomen,  it  is 
necessarv  that  they  pierce  the  trans- 
versalis fascia.  This  condition  can 
best  be  illustrated  by  the  accompany- 
ing  diagram  (Fig.  79).  It  is  seen  that 
the  anterior  surf  ace  of  the  supraf  ascial 
portion  of  the  rectum,  both  surfaces  of 
the  utenis,  and  the  posterior  surf  ace  of 
the  bladder  are  covered  by  peritoneum. 
The  pelvic  fascia  is  pierced  by  the  out- 
lets  of  these  structures  before  they  can 
reaeli  the  surf  ace ;  in  other  word8,  there  is  a  hiatus  in  the  fascia  to  permit  their 
oscape. 

As  has  been  described  in  other  hemisB,  the  fascia  becomes  everted  and, 
gradually  becoming  thinner  and  thinner,  finally  merges  with  the  walls  of  the 
urethra,  vagina,  and  rectum.  In  order  to  be  exact,  therefore,  the  diagram 
in  Figure  80  is  necessary. 

Assuming,  either  that  the  pelvic  fascia  is  abnormally  weak  or  that  the  intra- 
abdominal  pressure  is  abnormal]y  high,  or  both,  a  small  process  of  peritoneum 
is  pushed  through  these  weak  spaces.  This  is  the  beginning  of  a  perineal 
hernia.  A  perineal  hernia,  therefore,  cannot  occur  behind  the  rectum  or  in 
front  of  the  bladder,  for  the  self-evident  reason  that  there  is  no  peritoneum  in 
these  locations.  It  is  evident,  therefore,  that  we  can  have  only  the  following 
4  varieties: 


FlQ.       81. DlAORAMMATIC       AnTEROPOBTERIOR 

Section  of  the  Pelvis  and  Its  Contents 
IN  the  Female.  1,  Peritoneum;  2,  trans- 
versalis fascia;  3,  rectum;  4,  va^na;  5, 
urethra;  6,  culdesac  of  Douglas;  7,  outward 
prolongations  of  transversalis  fascia;  8, 
peritoneum  bulgini;  in  front  of  anterior  wall 
of  rectum;  9,  peritoneum  bulging  behind 
posterior  wall  of  vagina;  10,  peritoneum  bulg- 
ing  in  front  of  anterior  wall  of  vagina;  11, 
peritoneum  bulging  behind  posterior  wall 
of  urethra. 
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Fia.     82. — DiAORAMMATic     Anteroposterior 

SeCTION  OF  THE  PeLVIS  AND  IT8  CoNTENT« 

IN  THE  Female.  1,  Peritoneum;  2,  trans- 
versalis  fascia;  3,  rectum;  4,  vagina;  5, 
urethra;  6,  culdesac  of  DouRlas;  7,  hernia 
into  anterior  wall  of  rectum ;  8,  hernia  into  pos- 
terior  wall  of  vagina;  9,  hernia  into  anterior 
wall  of  vagina;  10,  hernia  into  posterior  wall 
of  urethra. 


1.  In  front  of  the  anterior  wall  of 
the  rectuDL 

2.  Behind  the  posterior  wall  of  the 
vagina. 

3.  In  front  of  the  anterior  wall  of 
the  vagina. 

4.  Behind  the  posterior  wall  of  the 
urethra. 

These  sites  are  represented  in  the 
accompanying  diagram  (Fig.  81). 

Owing  to  the  peculiar  anatomical 
and  physiological  structiire  of  the  pel- 
vis,  the  8ubsequent  growth  of  a  perineal 
hernia  differs  from  other  t\'pes.  In 
every  hernia  the  subseguent  growth 
takes  place  in  the  direction  of  least  re- 
sistance.  This  is  seen,  for  instance,  in 
an  oblique  inguinal  hernia,  where  the 
hernia  grow8  into  the  inguinal  canal, 
and  8ub8equently  into  the  serotum.  In 
a  perineal  hernia  the  growth  also  occurs 
in  the  direction  of  least  resistance ;  it  is,  therefore,  necessary  to  determine  this. 
In  addition  to  the  transversalis  fascia  and  levator  ani,  the  pelvic  outlet 
is  guarded  by  a  layer  of  strong  fascia,  which  covers  the  inferior  surface  of 

the  levator  ani,  and  by  several  small 
muscular  structures,  each  covercd  by  its 
own  fascia.  It  is,  therefore,  evident 
that  the  hernia  in  its  growth  will  have 
to  overcome  the  resistance  of  ali  these 
structures.  In  view  of  this  circum- 
stance,  the  hernia  in  its  passage  seeks 
the  point  of  least  resistance  and  invagi- 
nates  the  nearest  hollow  viscus.  This 
step  in  the  development  of  a  perineal 
hernia  can  be  represented  diagramma- 
tically  as  in  Figure  82. 

In  other  words,  we  now  have : 
1.     A  hernia  into  the  anterior  wall 
of  the  rectum. 
A  hernia  into  the  posterior  wall  of  the  vagina.. 
A  hernia  into  the  anterior  wall  of  the  vagina. 
A  hernia  into  the  posterior  wall  of  the  urethra.^ 

*  There  have  been  described  hemiaB  through  def ects  in  the  levator  ani,  or  through  clef is 
betw«en  the  levator  ani  coccjgeus  muscles.     I  bolieve,  however,  that  these  defects  are  asso- 


Fio.  83. — PbriKeal  Hebnia  Thbouoh  the 
FiBBRS  OF  THE  Levatob  ANI  (Sultan).  1, 
Perineal  hernia. 


3. 
4. 
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1.   HEBNIA  INTO   THE  ANTEBIOB  WAIJ«   OF   THE  BEOTUM;    ''PBOIaAPSE   OF 

the  eeotum" 

Pathogenesis 

In  a  paper  entitled  "The  Pathogenesis,  Anatomj,  and  Cure  of  Prolapse  of 
the  Rectum"  (50),  I  have  discussed  this  subject  at  great  length.  The  fol- 
lowing  is  an  abstract  of  that  paper  : 

Figure  84  represents  an  anteroposterior  section  of  the  pelvis.  It  is  in- 
tended  to  present  the  hole  in  the  pelvic  fascia  through  which  the  rectum  es- 
capes.  Figure  85  is  intended  to  present  the  outward  prolongation  of  the 
pelvic  fascia  on  to  the  rectum. 

When  discussing  the  pathogenesis  of  hemia  in  general,  attention  was  called 
to  the  fact  that  there  exist  2  theories  as  to  the  origin  of  every  hemia:    first, 

that  which  regards  the  sac  as 
a  congenital  malformation ; 
and,  second,  that  which  re- 
gards the  defect  in  the  trans- 
versalis  fascia  as  the  predis- 
posing  cause.  Both  these 
theories  are  also  applicable  to 
prolapse  of  the  rectum. 

In  earlj  embryological 
life  the  peritoneum  reaches 
downward  almost  to  the  peri- 
neum.  Later  it  becomes  shut 
off  and  recedes  higher  and 
higher.  It  is  quite  conceiv- 
able  that  if  this  shutting  off 
process  stop  early,  the  culde- 
sac  of  Douglas  will  be  deeper 
than  is  normal.  This  affords 
a  substantial  basis  for  the 
congenital  or  saccular  theory  of  rectal  prolapse.  The  weak  point  in  this  the- 
ory  is  that,  as  the  prolapse  of  the  rectum  is  hardly  ever  seen  in  its  earliest 
stages,  consequently  the  great  depth  of  the  culdesac  in  these  cases  can  merely 
be  surmised.  On  the  other  hand,  it  is  well  known  that  the  culdesac  of 
Douglas  is  very  deep  in  cases  of  prolapse  of  the  rectum ;  but  it  cannot  be  as- 
serted  with  definiteness  that  this  great  depth  is  due  to  a  congenital  malforma- 

ciated  with  defects  in  the  pelvic  fascia,  which  serve  to  transmit  vessels.  Any  opening  of  this 
natiire  maj,  in  verj  rare  instances,  serve  as  the  site  of  transmission  of  a  hemia.  Such 
herniaB  have  been  described  as  burrowing  a  wa7  for  themselves  into  the  fattj  tissue  fiUing 
the  ischiorectal  fossa.  I  have  never  seen  such  a  čase.  The  accompanying  illustration  (Fig. 
83),  copied  from  Sultan 's  **Unterleibsbruche,"  will  serve  to  explain  the  anatomy  of  such 
a  hemia. 


FlO.  84. — DlAGRAMMATIC   ANTEROPOSTERIOR  SeCTION  OF  THE 

Pelvib,  to  Explain  Pathooenesib  or  a  Prolapse  of  the 
Rectum.  1,  Peritoneum;  2,  rectum;  3,  culdesac  of  Doug- 
las; 4,  transversalis  fascia. 
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tion ;  on  the  contrary,  it  appears  to  be  more  likely  that  its  unusual  depth  is  due 
to  its  being  pushed  out  in  the  hemial  sac 

The  congenital  or  saccular  theory  of  hemia  has  never  appealed  to  me 
except  for  those  cases  in  which  there  is  no  doubt  of  the  congenital  nature  of 
the  sac,  as,  for  instance,  in  the  so-called  ^'congenital  inguinal  hemia."  On 
the  contrary,  I  am  more  inclined  to  the  second  theory,  namely,  that  the  pre- 
disposing  cause  is  a  defect  in  the  transversalis  fascia. 

When  aH  these  points  are  considered,  it  is  seen  that  Figure  86  is  a 
diagrammatic  representation  of  the  first  bulging  of  the  peritoneum  into  the 


Fio.  85. — Diagrammatic  Antsropobterior  Section  of  the  Pelvis  to  Explain  Pathooenesib  of 
A  pROi«APSE  of  the  Rectum.  1,  Peritoneum;  2,  rectum;  3,  ouldesac  of  Douglas;  4,  transversalis 
fascia;  5,  outward  prolongations  of  transversalis  fascia. 


outward  prolongation  of  the  pelvic  fascia,  i.  e.  of  a  prolapse  of  the  rectum  in 
its  very  incipiency. 

The  subsequent  development  of  the  prolapse  is  most  interesting  and  de- 
pends  upon  definite  anatomical  facts  that  must  be  known  in  order  for  the 
pathological  anatomy  of  prolapse  of  the  rectum  to  become  intclligible.  It 
is  important  to  know : 

1.  That  the  peritoneum  covering  the  anterior  surface  of  the  rectum  is 
intimately  adherent  to  it.  This  is  important,  because  it  explainš  why,  in  spite 
of  the  fact  that  prolapse  of  the  rectum  is  a  hemia,  we  do  not  have  a  distinct 
and  separable  peritoneal  sac.  In  other  word8  this  hemia  is  in  many  respects 
analogous  to  a  hemie  par  glissement. 

2,  That  the  under  surface  of  the  levator  ani  is  also  covered  by  a  very 
dense  fascia;  this  with  the  other  component  parts  of  the  perineal  body,  its 
muscles,  and  their  fasciap,  prevents  the  progress  of  the  hemia  in  a  dowiiwar(l 
direction.  The  intra-abdominal  pressure,  however,  continues  irresistiblv  and, 
once  begun,  it  continues  to  push  the  peritoneal  sac  onward ;  and  meeting  the 
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Fig.  86. — Diaorammatic  Anteropobteriob  Sbction  of 
Pelvis,  to  Explain  Patboobnebis  of  a  Prolapse  of 
THE  Rbctum.  1,  Peritoneum;  2,  rectum;  3,  culdesac  of 
Douglas;  4,  transvenalis  fascia;  5,  outward  prolongations 
of  transversalis  fascia;  6,  incipient  prolapse  of  the  rectum. 


strong  resistance  of  the  peri- 
neuin,  as  already  mentioned^ 
it  seeks  a  point  of  lesser  re- 
sistance, and  invaginates  the 
nearest  hollow  viscus,  the  rec- 
tum, 

The  next  step  in  the  for- 
mation  of  this  form  of 
perineal  hemia,  or  prolapse 
of  the  rectum,  is  illustrated 
diagranunaticalljr  in  Figure 
87.  When  this  stage  has 
been  reached,  there  is  for  a 
while  nothing  to  prevent  the 
8uhsequent  growth  of  the  her- 
nia  and  prolapse.  The  pro- 
lapse increases  mainly  in  a 
posterior  direction,  until  it  is 
arrested,  first  hy  the  posterior 
wall  of  the  rectum,  and,  when  this  ceases  to  give  support,  hy  the  underlying 
sacrum  and  coccyx.  Figure  88  is  a  true  representation  of  the  hemia  and 
prolapse  at  this  stage. 

But  the  intra-abdominal 
pressure  stili  continues. 
The  descent  of  the  rectum, 
heing  prevented  hy  the  sac- 
rum and  coccyx,  a  change 
in  its  course  ensues,  the 
prolapse  sliding  along  the 
posterior  wall  of  the  rec- 
tum, at  first  in  a  downward 
and  forward  direction  and 
finally  backward  toward  the 
anus;  ultimately  the  anal 
open  ing  is  also  forced,  and 
the  prolapse  appears  exter- 
nally.  This  stage  is  repre- 
sented  in  Figure  89. 

By  examining  the  ac- 
companying  illustrations,  it 
is  seen  that  thus  far  only 
the  anterior  wall  of  the  rec- 
tum is  involved.  The  lowermo8t  part  of  the  rectum  being  fairly  fixed,  the  pro- 
lapse cannot  increase  at  its  expense;  therefore,  in  the  8ubsequent  growth  it 


Fig.  87. — Diagramicatic  Anteroposterior  Sbction  of  Pbl- 

VI8,    TO    £XPLAIN    PaTHOOENESIB    OF    A    PrOLAPSB    OF    1HB 

Rectum.  1,  Peritoneum;  2,  rectum;  3,  culdesac  of  Doug- 
las;  4,  transversalis  fascia;  5,  outward  prolongations  of 
transversalis  fascia;  6,  partial  prolapse  of  the  rectum. 
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Fio.  88. — DiAORAMMATic  Anteropostebior  Section  of 
Pelvis  to  EbcPLAiN  Pathooenesis  op  a  Prolapse  op 
THE  Rectum.  1,  Peritoneum;  2,  rectum;  3,  oiildesao 
of  Douglas;  4,  transversalis  fascia;  5,  outward  prolonsa- 
tions  of  transversaliB  fasda;  6,  incomplete  prolapse  of 
the  rectum. 


can  enlarge  only  by  drawing  in 

first  the  2  lateral,  and  finally 

the   posterior  walls,   until   the 

further  drawing  in  of  the  bowel 

is  prevented  by  the  firm  fixation 

of  the  organ. 

This  has  a  very  important 

bearing  upon  the  phy8ical  signs 

of  complete  prolap8e,  and  ex- 

plains  why  even  the  large8t  pro- 

lapses  never  exceed  5  or  6  in. 

in  length. 

Presuming  this  pathogenesis 

to  be  correct,  it  is  self-evident 

that  the  name  "prolapse  of  the 

rectum"   is   a  misnomer.     Ali 

the  walls  of  the  rectum  prolapse 

only  in  the  very  last  stage.    An 

infinitely  better  name  would  be 

"perineal  hemia  into  the  rec- 
tum,"    But  the  term  "prolapse  of  the  rectum"  has  become  a  convention  and 

it  is  best  perhaps  to  retain 
it,  provided  that  one  con- 
stantly  bears  in  mind  that 
it  is  a  true  hernia  in  every 
respect.  In  order  to  com- 
plete the  nomenclature  ac- 
cording  to  this  interpreta- 
tion,  the  following  subdivi- 
sions  are  suggested : 

1.  Incipient  prolapse 
of,  or  hemia  into  the  rec- 
tum, illustrated  in  Figure 
86. 

2.  Partial  prolapse  of, 
or  hemia  into  the  rectum, 
illustrated  in  Figure  87. 

3.  Incomplete  prolapse 
of,  or  hemia  into  the  rec- 
tum, illustrated  in  Figure 
88. 

4.  Complete     prolapse 
of,  or  hemia  into  the  rectum,  illustrated  in  Figure  81). 

There  is  not  the  slightest  doubt  that  ali  these  hemite  actually  exist,  al- 


Fio.    89. — DiAORAMMATic     Anteroposterior 

Pbltis  to  Explain  Pathogenesis  op  a  Prolapse  op  the 
Rectum.  1,  Peritoneum;  2,  rectum;  3,  culdesac  of  Doug- 
las; 4,  transversalis  fascia;  5,  outward  prolongations  of 
transversalis  fascia;  6,  complete  prolapse  of  the  rectum. 
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thoiigh,  as  a  rule,  thc  earliest  stages  cannot  be  demonstrated.  Uniike  inguinal 
hcrnia,  the  rectal  protrusion  in  its  early  stages  is  invisible,  and  the  patient 
ascribes  his  svmptoms  to  hemorrhoids,  habitual  constipation,  etc.  If  a  phjsi- 
cian  is  consulted,  the  true  nature  of  the  malady  is  overlooked.  In  the  course 
of  tirne  the  condition  will  be  recognized  earlier;  when  this  oecurs,  the  progno- 
sis  and  treatment  of  these  cases  will  be  affected  materially. 

Erroneously  several  diseases  have  been  grouped  under  the  name  "prolapse 
of  the  rectiim."  First,  the  one  under  discussion,  which  we  have  seen  is  a 
tnic  perineal  hernia.  Second,  the  one  that  commonly  goes  under  the  name  of 
prolapse  of  the  anus,  and  whieh  is  merely  a  protrusion  of  the  mucous  coat. 
By  some  authors  this  malady  has  been  looked  upon  as  the  precursor  of  a  true 
prolapse  of  the  rectum;  such,  however,  is  not  the  čase.  Finally,  intussuscep- 
tions,  that  prolapse  from  the  anus,  have  been  included  with  the  true  prolapses 
of  the  rectum. 

Treatment 

Tt  is  a  well-known  axiom  in  medicine  that  the  greater  the  number  of  reme- 
dies  suggested  for  the  cure  of  a  maladv,  the  less  the  likelihood  of  the  efficacy  of 


Fia.  90. — Mo8CHCowiTZ*8    Operation  for  Prolapse  op  the  Rectum.     Exposure  of  the  ouldesac 

of  Douglas. 


any  particular  one.     This  is  eminently  true  in  regard  to  the  immense  number 
of  measures  that  have  been  recommended  for  prolapse  of  the  rectum. 

In  my  paper  already  referred  to  (50),  a  largc  number  of  the  opcrations  for 
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the  cure  of  prolapse  of  the  rectum  were  discussed  in  detail,  and  their  disadvan- 
tages  pointed  out.  It  was  shovvn  that  recurrence  wa8  the  rule  after  almost 
every  operation  advised  thus  far;  at  ali  events  this  wa8  the  experience  of 
myself  and  my  colleagues,  in  who8e  hands  the  best  of  these  operations  were 
tested. 

A  8tudy  of  the  subject  eventually  led  me  to  the  conclusion  that  prolapse 
of  the  rectum  is  a  hernia  in  every  essential.  Utilizing  this  knowledge  as  a 
fnndamental  principle,  I  have  devised  and  succes8fully  practiced  the  following 
operation : 

Operation  for  Prolapse  of  the  Bectnm. — ^A  median  abdominal  incision  is  made, 
extending  from  the  sjmphjsis  pubis  to  the  umbilicus.  After  the  abdomen  is  opened, 
the  patient  is  plaeed  in  an  extreme  Trendelenburg  position.  Anyone  with  any  ex- 
perience  knows  the  depth  of  the  culdesac  of  Douglas  in  a  normal  čase,  but  he  will  be 
intensely  surprised  at  its  depth  in  cases  of  prolapse  of  the  rectum;  indeed,  it  extends 
several  inches  beyond  the  anus.  The  intestines  are  now  properly  packed  away.  The 
rectum  is  pulled  up  and  held  taut  (Fig. 
90).  The  sub8equent  steps  vary  ac- 
cording  to  the  sex  of  the  patient;  I 
shall  describe  the  operation  in  the  fe- 
male  sex. 

Pagenstecher  sutures  are  passed 
circularly  around  the  culdesac  of 
Douglas  and  tied.  The  lowermo8t  su- 
ture  is  plaeed  about  1  in.  above  the 
inferior  extremity  of  the  culdesac. 
Similar  sutures,  6  to  8  in  number,  are 
passed  at  intervals  of  about  1  in.,  and 
continued  until  practically  the  entire 
pouch  of  Douglas  is  obliterated  (Figs. 
91,  92). 

It  is  advisable  to  try  to  include  in 
the  suture  the  pelvic  fascia,  particu- 
larly  that  part  which  covers  the  leva- 
tor  ani;  how  often  this  attempt  is  suc- 
cessful  is  difficult  to  state. 

Theoretically  it  would  be  better  to 
split  the  peritoneum  in  the  depth  of 
the  culdesac,  and  to  suture  the  fascia  first.  I  attempted  to  do  so  in  one  of  my  earlier 
cases,  but  found  the  procedure  so  difficult  that  it  was  abandoned.  A  somewhat  similar 
procedure  wa8  suggested  last  year  by  Jianu  (29). 

When  the  sutures  reach  the  region  of  the  supravaginal  portion  of  the  cervix  and 
body  of  the  uterus,  the  sutures  are  anchored  to  these  structures. 

When  approaching  the  rectum,  the  sutures  coming  from  the  sides  of  the  pelvis 
catch  the  serosa  covoring  it  in  firm  and  close  stitches.  This  is  done  in  order  to  prevent 
the  possible  formation  of  an  intemal  hernia;  in  addition  these  lateral  sutures  also 
materially  aid  in  fixing  the  rectum  to  the  sacrum  and  coccyx. 

There  are  2  structures  which  should  be  avoided,  namclv  the  ureters  and  the  in- 
temal iliac  vessels.  The  former  can  be  marked  by  introducing  ureteral  catheters;  the 
pulsation  of  the  vessels  serves  as  a  guide  to  the  latter.  Particular  attention  is  to  be 
paid  to  the  triangle  formed  by  the  ureter,  extemal  iliac,  and  internal  iliac  arteries; 


Fio.  91. — Mo8CHCOwiTz'8  Operation  for  Prolapsi 
OF  THE  Rectum.  Dotted  lines  indicate  the  su- 
tures passed  in  the  culdesac  of  Douglas. 
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when  reaching  this  arca,  thc  sutures  skip  over  the  urcter,  pick  up  the  peritoneum,  and 
skip  over  the  intemal  iliac  artery,  as  has  bcen  indicated  in  Figure  93.  I  kave  never 
had  the  slightest  accident  in  any  of  my  casea.  In  older  women  the  uterus  is  firmly 
ventrofixed. 

No  fixation  of  the  intestine,  viz.,  sigmoid  flexure,  is  undertaken,  as  it  is  super- 
fluous. 

The  abdominal  wall  is  sutured  in  layer8. 

The  after-treatment  is  simple.  The  bowels  are  neither  constipated  nor  moved  pur- 
po8ely;  they  will  generally  move  of  their  own  accord  in  less  than  a  week.  Most  pa- 
tients  require  catheterization.  In  other  respects  the  after-treatment  is  that  of  a 
laparotomy. 

EESULTS. — ^A  f airly  exten8ive  hospital  service,  augmented  by  the  courtesj 
of  manjr  colleagues,  has  aflForded  me  abundant  opportunity  to  studj  the  malady 
in  question,  and  has  also  given  me  a  fairly  large  experience  in  the  operation. 


Pio.  92. — Mo8CHcowiTz*8  Opbbation  por  Prolapse  op  thb  Rbctum. 

obliterating  the  culdesac  of  Doufflas. 


The  sutures  are  tied,  thus 


To  my  mind  the  operation  just  described  would  be  ideal,  provided  we  could 
select  our  cases  and  operate  only  on  those  illustrated  in  Figiires  86,  87,  and 
88.  After  the  prolapse  has  become  complete,  i.  e.  when  the  prolapsed  anterior 
wall  has  also  drawn  down  the  2  lateral  and  posterior  wall8,  it  mav  be  neces- 
sary  to  add  some  sort  of  a  plastic  or  fixation  operation.  Thus  far  I  have  done 
this  in  2  cases  only :  one  čase  had  a  perineorrhaphy  done  upon  the  gynecological 
division  of  Mt.  Sinai  Hospital. 
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A  total  of  15  cases  has  been  operated  upon  by  this  method*  One  caee 
died  from  causes  not  connected  witli  the  operation. 

The  final  reaults  may  he  jndged  from  2  points  of  view,  that  of  the  patient 
f^nd  that  of  the  surgeon.     It  is  surprising  that  in  this  inatanco  the  patient  is 
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FsQ,  93» — Mo«cHCOwrr3!'a  Operation  ron   Prolapse  or  the  Rectum.     The  inethod  of  poaaiiig  the 
eircular  suture  in  the  region  of:  1,  ure  ter;  2,  intersal  iliao  artery, 

bc^tter  satiafied  than  the  surgeon.    In  fact^  from  the  patient'8  point  of  view,  the 
cures  may  be  estimated  at  100  per  cent. 

From  the  hvpercritioal  point  of  view  of  the  surgeon,  however,  it  may  be 
said  that,  though  the  svniptomatic  cure  is  perfect,  tho  pcrceiitage  of  anatomic 
cures  is  not  so  large,  becaiisc  in  abont  one-third  of  tho  cases,  whcn  the  patient 
strains  the  ainis  opens  iip,  so  that  a  narrow  rim  of  miicons  membrane  becomes 
visible.  I  firmlj  believe  that  even  this  can  be  corrected  by  the  addition  of 
a  small  plastic  in  tho  cases  indicated.  I  do  not  believe  that  this  operation  is 
the  final  step^  in  the  treatment  of  prolapse  of  the  rectnm;  but  it  at  least  is  a 
step  in  the  right  direetion. 


2.     HEENIA  IKTO  THB  POSTERIOR  WAIiL  OF  THE  VAGINA  <S0  CALLED  BEOTO- 

GEL£)  AND  3,  HEENIA  INTO  THE  ANTEEIOE  WAlili  OF  THE  VAGINA 

(SO-CALI-ED  OVSTOCELB) 

The  vagina  is  firm]y  fixed  hj  tho  outward  prolongation  of  the  pelvic  fascia, 
and  in  consequence  hernia  into  the  ivalls  of  the  vagina  is  rather  infre(|uent, 
provided  this  fixation  and  the  pelvic  fascia  are  normah  That  it  does  oc- 
CTir^  however,  is  ampiv  provrn  by  those  cases  in  which  we  find  a  total  prolapse 
of  the  utenis  in  niilliparous  woinen.    Sneh  prolapses  may  be  well  accounted  for 
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by  80  loose  fixation  of  the  vagina  that  there  is  a  hemia  both  anteriorly  and 
posteriorly  to  the  vagina.  This  is  the  status  of  affairs  only  when  the  pelvic 
fascia  is  perfectly  normal.  Unfortunately,  however,  the  pelvic  f ascia  very  fre- 
quently  becomcs  abnonnal  on  account  of  injiiries  during  parturition. 

In  order  to  explain  my  conception  of  the  pathogenesis  of  these  maladies,  it 
may  be  pcrmissible  to  picture  the  mechanism  of  injuries  to  the  pelvic  fascia 
during  labor.  The  vagina  is  firmly  fixed  into  the  pelvic  fascia;  the  cervix 
uteri  is  loeated  just  at  that  part  of  the  pelvis  where  the  vagina  is  fixed  into 
the  pelvic  fascia.  The  cervix  dilates  in  the  course  of  labor,  due  to  contraction 
of  the  uterine  muscularis;  whcn  the  cervix  is  fully  dilated  the  head  U8ually 
passes  through.  During  this  stage  of  labor  the  pelvic  fascia  is  dilated  to  its 
extreme  limit,  but  it  may  stili  be  too  tight  for  the  advancing  head ;  under  this 
circumstance  this  fascia  tears  to  a  greater  or  lesser  extent.  The  vagina  is, 
as  a  rule,  very  elastic,  and  will  stretch  rather  than  tear ;  this  is  why  most  of 
the  tears  of  the  pelvic  fascia  are  submucous.  In  the  course  of  time  the  rup- 
ture  in  the  pelvic  fascia  heals  up;  but,  approximation  being  poor,  there  al- 
ways  remains  behind  a  gap  of  varying  extent.  It  is  this  gap  in  the  pelvic 
fascia  w'hich  now  acts  as  the  pathological  substratum  for  the  subsequent  dcvelop- 
ment  of  a  hemia. 

From  the  mechanism  of  the  original  injury  we  may  also  deduce  that  the 
resulting  gap  must  be  of  a  somewhat  triangular  form,  the  base  of  the  triangle 
being  at  the  vagina,  and  its  apex  distally  from  the  vagina,  i.  e.  at  the  junction 
of  the  2  other  sides  of  the  triangle  which  are  formed  by  the  pelvic  fascia. 

After  healing  has  taken  plače,  the  gap  is  bridged  only  by  a  little  cicatricial 
tissue,  which  is  lined  above  by  peritoneum  and  below  by  the  mucous  membrane 
of  the  vault  of  the  vagina.  But  these  structures  are  not  sufficient  to  with8tand 
even  the  normal  intra-abdominal  pressure,  and  very  soon  the  peritoneum 
lining  the  upper  surface  of  the  gap  is  pushed  against  the  vaginal  wall,  and, 
when  this  ceascs  to  give  support,  the  corresponding  vaginal  wall  is  pushed 
into  the  lumen  of  the  vagina,  this  being  the  dircction  of  least  resistance. 

During  parturition  the  overstretched  transversalis  fascia  may  tear  in  any 
direction  radiating  from  the  vagina;  the  location  of  the  subsequent  vaginal 
hemia  will,  therefore,  depend  upon  the  location  of  the  original  tear  and  the 
subsequent  gap  in  the  pelvic  fascia. 

1.  If  the  gap  is  loeated  posteriorly  we  will  get  a  hemia  into  the  posterior 
vaginal  wall,  or  a  "rectocele"  so  called. 

2.  If  the  gap  is  loeated  anteriorly,  we  wi]l  get  a  hemia  into  the  anterior 
vaginal  wall,  or  a  "cy8tocele"  so  called. 

3.  If  the  pelvic  fascia  has  been  tom  ali  around  the  vagina,  we  will  be  more 
likely  to  get  a  circumferential  hemia,  which  is  subsequently  followed  by  a 
uterine  prolapse. 

In  other  words,  it  is  my  claim  that  the  underlving  basis  of  ali  these  3 
maladies  is  an  injury  of  the  pelvic  fascia,  i.  e.  that  continuation  of  the  trans- 
versalis fascia  which  lines  the  upper  surface  of  the  levator  ani,    AH  the  in- 
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jiiries  of  the  other  parts  of  the  genital  tract  are  either  unimportant  in  tbe 
production  of  a  rectocele  or  cjstocele,  or  at  best  only  secondary  factors.  This 
opinion  is  bascd  upon  the  fol]owing  observations : 

1.  A  rectocele  or  cy8tocele  not  infrequeiitly  follow8  cases  of  labor  in 
which  there  wa8  absolutely  no  visible  injury  to  the  genital  tract. 

2.  In  many  cases  the  perineal  body  and  outlet  of  the  vagina  are  com- 
pletely  torn  through,  even  into  the  rectum,  and  yet  a  rectocele  or  cystocele 
may  not  develop. 

3.  The  ease  with  which  even  the  most  extensive  perineal  tears  are  re- 
paired. 

4.  The  difficulty  with  which  cystoceles,  and  more  particularly  rectoceles, 
are  repaired ;  this  difficulty  arises  because  it  is  difficult  to  reach  the  offending 
cause,  i.  e.  the  tear  in  the  pelvic  fascia  which  lines  the  "upper"  surface  of 
the  levator  ani.  Even  if  this  structure  can  be  reached,  it  frequently  is  so 
retracted  that  the  operative  closure  of  the  opening  is  well-nigh  impossible. 

The  injuries  of  the  pelvic  fascia  just  described  may  be  said  to  be  prac- 
tically  beyond  oiir  control ;  they  will  happen  even  with  the  best  of  čare.  Biit 
there  is  another  class  of  injuries,  fortunately,  however,  very  rare,  which  is 
due  entirely  to  injudicioiis  or  cliimsy  interference  with  labor.  These  injuries 
culminate  in  a  tearing  away  of  the  pelvic  fascia  and  even  levator  ani,  not  at 
their  vaginal  attachment,  but  at  their  attachment  to  the  pelvic  bones.  The 
resulting  hernia  is  a  most  extraordinary  one;  it  fills  the  vaginal  outlet  and 
appears  in  the  corresponding  labium.  Usually  the  contents  are  bladder.  I 
have  treated  one  such  čase  that  had  been  operated  upon  a  number  of  times,  fol- 
lowed  by  the  usual  recurrence.  A  slightly  better  result  was  obtained  bv 
mobiliziug  the  uterus  through  a  laparot()my  incision  and  sewing  it  into  the 
large  defect.  Some  time  after  the  operation  a  small  hernia  again  appeared 
to  the  median  side  of  the  uterus  which  will  perhaps  be  araenable  to  treatment 
by  a  further  vaginal  operation. 


4.    HEBNIA  INTO  THE  POSTEBIOB  WAIiL  OF   THE  URETHBA   (SO-CALUID 

UEETHBOOELE) 

This  is  perhaps  the  rarest  of  ali  hernise.  The  rarity  is  accounted  for 
by  the  comparatively  small  size  of  the  urethra  and,  above  aH,  by  the  fact 
that  the  bladder  is  attached  so  high  up  upon  the  uterus  that  there  is  a  verv 
large  interspace  at  this  part  between  the  peritoneum  and  the  underlying  pelvic 
fascia. 

Treatment. — It  would  carry  me  too  much  into  the  domain  of  gynecology 
were  I  to  even  attempt  a  description  of  the  treatment  of  this  condition  nnd 
those  discussed  under  the  preceding  heading.  I  am  satisfied  with  havini]; 
pointed  out  a  therapeutic  principle. 
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HEBNIAL  OOMPLIOATIOlKr 

Every  hemia  is  prone  to  the  development  of  certain  complications.  As 
some  of  these  complications  may  suddenljr  assume  a  grave  character,  and  maj 
become  dangerous  to  life  itself,  their  prompt  recognition  and  diflFerentiation  are 
of  vital  importance. 

L     OBSTBUOTED  HEBNIA 

The  sacs  of  ali  herniae,  especially  large  ones,  after  repeated  attacks  of 
infiammation,  are  liable  to  the  formation  of  adhesions.  In  sueh  instances 
there  may  be  partial  or  complete  constipation.  This  is  trne  more  particularly 
of  hemifle  which  contain  the  large  intestine,  in  which  the  feces  are  already 
more  or  less  inspissated.  If,  in  addition,  the  patient  is  habitually  constipated, 
the  fecal  current  may  cease  altogether.  Because  the  same  symptom,  i,  e. 
obstruetion  of  the  bowels,  occurs  both  in  obstnicted  and  strangulated  hernia^ 
the  differentiation  between  the  two  is  important. 

Obstructed  hemia  may  be  entirely  relieved  by  massage,  kneading  of  the 
hemia,  cathartics,  and  enemata;  these  measures  are  contra-indicated  in  a 
strangulated  hemia. 

n.    INIT.AMED   HEBNIA 

Either  the  sac  of  a  hemia,  its  contents,  or  both,  may  become  inflamed  from 
extrinsic  or  intrinsic  causes.  The  estrinsic  causes  are  trauma,  badly  fitting 
tnisses,  ete.  The  intrinsic  causes  are  ulcerations  of  the  intestine,  perforations 
by  foreign  bodies,  etc.  A  not  infrequent  source  is  an  appendicitis  in  a  hemial 
sac.  A  somewhat  less  frequent  cause  is  the  involvement  of  a  hemial  sac  in  a 
spreading  peritonitis  from  an  intra-abdominal  infection. 

The  inflammation  may  be  mild,  manifesting  itself  only  by  a  slight  exuda- 
tion  of  serum  and  fibrin,  and  causing  but  little  inconvenience  to  the  patient 
Even  mild  attacks,  however,  are  frequently  followed  by  the  formation  of  ad- 
hesions which  bind  apposed  serous  surfaces  together.  The  inflammation 
may  be  of  a  chronic  type;  an  excellent  example  of  this  is  seen  in  a  localized 
tuberculosis  of  the  hemial  sac  or  in  a  general  peritoneal  tuberculosis  involving 
incidentally  the  hemial  sac.  Finally  the  inflammation  may  assume  a  very 
virulent  character;  it  may,  for  instance,  be  caused  by  a  gangrenous  appendix 
or  by  a  perforation  of  the  intestine  situated  in  a  hernial  sac 

Inflammation  is  always  one  of  the  later  accompanimcnts  of  a  strangulated 
hemia. 

The  treatment  of  an  inflamed  hemia,  provided  strangulation  has  been 
positively  excluded,  is  entirelv  expectant.  Rest  in  bed,  the  application  of 
an  ice-bag,  attention  to  the  functions  of  the  bowel,  and  some  čare  in  the  ad- 
ministration  of  a  snitable  opiate  are  usually  successful  in  combating  the  milder 
dcgrees  of  inflammation. 
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If  the  inflaimnation  is  of  a  chronic  nature,  e.  g.  a  tuberculosis,  the  radical 
cur€  of  the  hernia,  with  liberation  of  the  exiidate,  is  indicated.  We  know  from 
the  surgical  treatment  of  peritoneal  tuberculosis  that  such  a  procedure,  in  a 
fair  proportion  of  the  cases,  is  fo]lowed  by  a  cure. 

If,  however,  the  inflammation  is  of  an  aeute  and  progressive  charactor,  as 
one,  for  instance,  caused  by  a  gangrenous  appendix  or  perforation  of  the 
intestine  by  a  foreign  body,  prompt  surgical  intcrference  and  proper  treat- 
ment of  the  injured  or  inflamed  intestine  are  indicated. 

m.     STBANOUIATED    HEBNIA 

The  characteristic  attribute  of  a  strangulated  hernia,  as  opposed  to  an 
obstructed  or  inflamed  hernia,  is  that  tliere  is  interference  with  the  blood  sup- 
ply  in  the  involved  portion  of  the  hernial  contents.  The  interference  of  the 
blood  supply  is  capsed  by  a  firm  constriction  at  some  part  of  the  hernial 
pas8ageway.  A  strangulated  hernia  is,  therefore,  also  always  irreducible.  If 
the  strangulation  inchides  part  of  the  intestinal  tract,  there  is  also  interference 
with  the  fecal  current. 

The  mechanism  of  the  strangulation  cannot  be  discussed  in  this  plače; 
suffice  it  to  sta  te  that  the  strangulation  U8ually  occurs  at  one  of  the  rings 
through  which  the  hernia  passes.  These  rings,  as  has  been  pointed  out,  are 
usually  made  up  of  dense  and  inelastic  fascial  structures,  and  do  not  dilate 
when  more  hernial  contents  are  8uddenly  forced  through  the  ncck  of  the  sac. 
Some  hold  that  occasionally  the  strangulation  is  produced  by  the  neck  of  the 
sac  itself.  If  the  strangulation  is  caused  by  the  ncck  of  the  sac,  it  is  very 
probablc  that  the  peritoneum  forming  the  ncck  has  been  altered  by  a  deposit 
of  cicatricial  tissue  that  renders  it  inelastic.  The  strangulation  may  also  occur 
entirely  indepcndcnt  of  the  normal  rings.  As  already  stated,  not  infrequently 
the  sac  contains  divcrticula,  for  instance,  in  umbilical  hernia.  These  may  be 
the  cause  of  the  strangulation,  indepcndcnt  of  the  umbilical  opening.  Cases 
have  been  reported  in  which  the  hernial  contents  become  strangulated  by 
passing  under  or  over  a  band.  In  the  sacs  of  congenital  hernia  there  are 
frequently  found  abnormalities,  such  as  constrictions  and  folds,  that  may 
cause  strangulation.  I  have  described  2  cases  of  strangulated  congenital 
inguinal  hernia  in  young  infants,  in  which  the  strangulation  was  caused  by  a 
constricting  ring  in  the  processus  vaginalis,  situated  just  above  the  testis,  i.  e. 
at  some  distance  from  the  external  inguinal  ring  (41). 

The  Cardinal  symptoms  of  a  strangulated  intestinal  hernia  are  absolute. 

This  rule  has  certain  exccptions.     There  is  a  form  of  hernia  in  which  only 

a  part  of  the  lumen,  usually  that  opposito  to  the  mesenteric  attachment,  is 

engaged;   this  hernia   is  known   as  Iiichter's  hernia.      (Distinction  must  be 

made  between   Richter's  hernia   and   Littre's  hernia.      A   Littre's   hernia   is 

one   containing   a   MeckeFs    diverticulum.)      These   hcrniic    are   particularlv 

dangerous  because  of  their  sniall  size.     For  this  reason  they  are  very  apt  to 
10  C 
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be  overlooked,  especially  if  they  occur  in  very  stout  individuals.  They  occur 
most  frequeiitly  in  strangulated  femoral  and  obturator  hernise. 

It  is  self-evident  that  U8ually  the  part  situated  most  di8tally  from  the 
neck  of  the  sac  is  the  one  that  is  strangulated.  This  rule  has  one  rare  excep- 
tion.  In  this  form  of  strangulated  hernia,  not  that  part  of  the  intestine  is 
strangulated  that  is  within  the  sac,  but  the  part  that  remains  within  the  ab- 
domen.     This  form  of  strangulation  is  ealled  '^retrograde  incarceration." 

Ketrograde  ineareeration  may  occur  in  2  different  ways : 

(a)  When  only  the  terminal  portion  of  one  of  the  abdominal  contents,  as, 
for  instance,  the  omentum,  the  appendix,  or  the  Fallopian  tube,  becoraes  in- 
volved.  A  proximally  situated  loop  of  these  organs  may  be  prolapsed,  but 
the  terminal  part  stili  remains  within  the  abdomeh  and  becomes  strangulated 
by  the  hernial  ring. 

(b)  Two  loops  of  the  small  intestine  are  prolapsed,  while  the  intervening 
ring  remains  within  the  abdomen,  forming  what  has  been  termed  a  "hemie 
en  W."  The  connecting  loop  within  the  abdomen  may  become  strangulated, 
while  the  prolapsed  loops  are  not  strangulated.  The  mechanism  of  this  form 
of  strangulation  is  stili  a  matter  of  dispute.  That  it  is  rare  is  conceded  by 
everybody ;  I  ha  ve  operated  upon  two  cases  of  this  nature. 

Treatment 

Indications  and  Contra-indioations. — Prompt  or,  better  said,  immediate  re- 
lease  of  the  bowel  from  its  constriction  is  ab8olutely  indicated.  The  terse 
saying  of  Strohmeyer  is  8iifficiently  emphatic:  "Do  not  let  the  sun  rise  upon  a 
strangulated  hernia  if  first  seen  at  night;  and  do  not  let  the  sun  set  upon  a 
strangulated  hernia  if  first  seen  by  day." 

This  is  one  operation  in  which  there  are  absolutely  no  contra-indications, 
except  a  moribund  condition. 

The  immediate  release  of  the  obstruction  may  be  obtained  in  two  different 
way8;  first,  by  a  mechanical  reduction  of  the  hernial  contents,  so-called  tcucis; 
and  second,  by  an  operative  reduction  of  the  hernial  contents,  so-called  hemtr 
otomy. 

Taxis. — INDICATIONS  AND  CONTRA-INDICATIONS. — It  is  not  as  easy  as  may 
appear  at  first  sight  to  determine  the  indication  for  taxis  and  hemiotomy. 
It  is  generally  held  that  taxis  may  be  tried  in  recent  cases  of  strangulation. 
Time,  however,  is  a  hazardous  indicator  of  the  amount  of  damage  done  in  a 
strangulated  hernia.  In  a  given  čase  strangulation  of  only  a  few  hours'  dura- 
tion  may  do  more  damage  than  one  that  has  lasted  for  days.  We  may  perhaps 
arrive  at  a  more  satisfactory  decision  by  discussing  the  contra-indications  to 
taxis.  Taxis  should  never  be  attempted  when  there  is  the  slightest  suspicion 
as  to  the  viability  of  the  gut.  Unfortunately  we  have  no  definite  clinical 
criteria  to  indicate  the  viability  of  the  intestine.     In  the  light  of  our  present 
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kiiowledge,  therefore,  the  burden  of  proof  is  decidedly  in  favor  of  open  opera- 
tion.  In  my  opinion  the  onlv  indication  for  taxi8  is  when  the  surgeon  sees  the 
patient  immediatelj  after  the  strangiilation  has  begun. 

TECHNIC. — An  exact  anatomic  diagnosis  of  the  hernia  is  essential.  The 
reduetion  of  the  hemial  contents  must  manifestlj  be  made  in  the  direction 
of  its  passage;  therefore,  it  is  essential  to  know  whether  the  hernia  is  an 
oblique  or  direct  inguinal,  femoral  hernia,  etc. 

It  is  advisable  to  have  the  bladder  emptied.  If  the  vomiting  is  very  severe, 
the  stomach  may  be  washed  out. 

Taxis  shoiild  be  performed  with  the  greatest  gentleness.  By  rough  manipu- 
lations  irreparable  damage  may  be  done.  The  following  are  some  of  the  acci- 
dents  that  may  occnr:  Euptiire  of  the  intestine;  tearing  off  of  the  intestine 
from  its  mesentery;  nipture  of  the  sac  with  prolapse  of  the  contents  into  the 
subcutaneoiis  tissues ;  tearing  away  of  the  sac  from  its  neck ;  reduetion  of  the 
hemial  sac  with  its  contents  into  the  abdomen,  so-called  reduetion  en  masse  (the 
latter  appears  somewhat  doubtful  to  me,  as  already  pointed  out  on  page  65). 

In  order  to  insure  gentleness,  I  hold  that  general  narcosis,  in  spite  of  its 
undisputed  power  to  induce  complete  relaxation,  is  absolute]y  contra-indicated. 

It  is  advisable  to  plače  the  patient  so  that  the  abdominal  muscles  and 
stnictures  surrounding  the  hernial  ring  are  as  completely  relaxed  as  possible. 
A  slight  flexion  of  the  knee,  with  slight  external  rotation,  will  best  induce 
re]axation  in  ali  the  hernia?  occurring  in  the  groin.  It  is  wrong  to  now  attempt 
to  push  the  hernia  back  into  the  abdomen.  No  progress  will  be  made,  and 
there  is  likelihood  that  damage  may  be  done.  It  is  best  to  first  puli  the  hernia 
away  from  the  abdomen  in  the  direction  in  which  it  has  escaped.  The  neck  of 
the  sac  is  now  grasped  and  steadied  with  the  left  hand,  while  the  right  hand 
gradually  compresses  the  hernial  contents,  particularlv  in  the  region  of  the 
neck  of  the  sac.  If  only  the  smallest  part  has  been  reduced  by  these  manipu- 
lations,  the  rest  follows  very  easily.  When  reduetion  occurs,  the  intestine  im- 
parts  a  characteristic  gurgle. 

As  already  mentioned,  an  unfailing  accompaniment  of  a  strangulated  hernia 
is  congestion.  To  reduce  this  congestion  cold  mav  be  applied.  A  rapid  way 
of  doing  this  is  to  cover  the  parts  with  several  layers  of  gauze  upon  which 
ether  is  8prayed. 

That  the  administration  of  cathartics  is  absolutely  contra-indicated  before 
the  reduetion  of  a  strangulated  hernia  goes  without  saying.  This  also  applies 
to  opium  or  morphin. 

Even  after  a  successful  taxis,  in  which  perfectly  viable  gut  has  been 
properly  reduced,  the  patient  is  not  entirelv  out  of  danger.  While  the  reduced 
intestine  in  such  is  perfectly  viable,  its  mucosa  mav  have  been  so  compro- 
mised  that  eventuallv  it  is  čast  off,  leaving  behind  large,  even  circular  nlcers, 
which  may  heal  with  a  stenosis  of  the  lumen,  leading  eventuallv  to  an  intes- 
tinal  obstruction.     One  such  čase  occurred  in  my  earlier  experience. 

The  contra-indications  and  dangers  of  taxis  are  so  numerous  that  it  is  not 
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at  ali  surprising  that  surgeons  at  the  present  tirne  give  preference  to  herniotomy. 

Herniotomj. — If  the  patient^s  general  condition  warrant8  it,  general  an- 
esthesia  is  administered ;  if  the  condition  is  poor,  local  anesthesia  is  preferable. 

Up  to  a  certain  point  the  operation  of  herniotomy  is  identical  with  the 
radical  operation  of  a  similar  hernia.  The  point  referred  to  is  the  division 
of  the  constricting  ring  and  the  handling  of  the  constricted  contents. 

Two  methods  of  dealing  with  the  constricting  ring  are  usually  described: 
(1)  By  cutting  from  without  inward;  (2)  by  ciitting  from  within  outward. 
The  first  implies  division  of  the  constricting  ring  under  the  guidance  of  the 
eye,  and  is  by  far  the  preferable,  if  not  the  only  method.  It  is  advisable  not 
to  cut  more  than  necessary,  in  order  not  to  compromise  tissues  that  may  be 
used  later  in  the  radical  cure. 

The  second  method  requires  the  use  of  a  short,  narrow-bladed  knife,  with 
a  blunt  point,  a  so-called  herniotome.  This  is  introduced  through  the  con- 
stricting ring,  which  is  divided  from  within  outward.  As  the  introduction  and 
division  are  done  blindly,  the  intestines  may  be  perforated,  anomalous  vessels 
may  be  injured,  etc.  For  this  reason  this  method  has  been  almost  completely 
abandoned. 

After  the  constricting  ring  has  been  properly  divided,  there  should  be  no 
trouble  in  reducing  the  prolapsed  contents.  Before  rediiction,  it  is  necessary 
to  inform  oneself  of  the  condition  of  the  intestine.  To  do  so  a  little  more  of 
the  intestine  is  pulled  down.  First  the  constriction  rings  upon  the  proximal 
and  distal  loops  are  examined,  as  these  are  the  portions  likely  to  be  most 
damaged;  the  mesentery  is  examined  to  see  if  there  is  a  thrombosis  of  the 
vessels;  finally  the  prolapsed  loop  itself  is  examined. 

The  strangulated  loop  may  appear  to  the  operator  in  3  different  ways. 
1.  It  may  be  absolutely  viable.  2.  It  may  be  ab8olutely  non-viable.  3.  Via- 
bility  may  be  in  doubt. 

Viability  is  recognizcd  by  the  presence  of  the  characteristic  luster  of  the  peri- 
toneum.  Viable  gut,  no  matter  how  conjžrested,  very  rapidly  regains  its  eolor  after  the 
constriction  has  been  divided.  When  indented  or  pinched,  the  depressions  made  with 
the  fingers  very  soon  disappear.  Peristalsis,  which  is  domiant  in  the  constricted  intes- 
tine, very  soon  rcappears.  Ali  these  signs  may  be  accentuated  by  the  application  of 
hot  norm  al  saline  sol  ut  ion. 

Non-viable  intestine  lacks  the  characteristics  jnst  described.  It  does  not 
glisten  and  it  is  flabby;  the  characteristics  of  viabilitv  do  not  re-appear  after 
hot  applications.  In  far  advanced  cases  we  mav  see  either  one  or  many  small 
or  large  perforations.  The  odor  is  decidedly  fecal,  or  at  least  feculent,  dne  to 
infection  with  the  colon  bacillns. 

Strangulated  omentum  is  characterized  by  similar  attributes  and  is  treated 
in  a  similar  manner. 

Finally  it  is  necessary  to  examine  the  nearest  afferent  and  efferent  loops. 
The  afferent  loop  is  greatly  distended,  and  its  walls  show  an  exudative  inflam- 


BIBLIOGKAPHY  133 

raation.  This  exudation  maj,  indeed,  be  so  extensive  as  to  interfere  with  its 
viability. 

It  is  not  wi8e  to  puli  out  too  much  of  the  proximal  loop ;  tension  upon  the 
vessels  may  cause  kinking,  so  tliat  more  of  the  intestine  appears  to  be  com- 
promised  than  actually  is  the  čase. 

If  the  prolapsed  part  is  viable,  it  is  reduced ;  and  if  the  condition  of  the 
patient  warrants,  the  radical  operation  may  be  proceeded  with. 

If,  however,  it  is  decided  that  the  prolapsed  part  is  not  viable,  there  are 
several  methods  open  to  iis.  1.  The  necrotic  part  may  be  left  in  the  wound 
after  properly  walling  off  the  rest  of  the  peritoneal  cavity ;  eventiially  such  an 
intestine  will  slough  off,  either  entirelv  or  at  one  or  more  points,  with  the 
formation  of  a  fecal  fistula  or  artificial  anus.  2.  If  the  necrotic  area  is  very 
small,  it  may  be  inverted  and  buried  into  the  intestine,  and  the  lumen  of  the 
intestine  is  immediately  reestablished.  3.  Finally  the  necrotic  part  of  the 
intestine  may  be  resected  and  the  fecal  current  reestablished  by  an  entero- 
anastomosis  (see  Intestinal  Resection,  treated  elsewhere  in  this  work).  For- 
merly  the  formation  of  an  artificial  anus  was  considered  to  be  the  proper  pro- 
cedure, but  the  results,  both  primary  and  ultimate,  were  so  poor  that  at  present 
resection  is  considered  preferable. 
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CHAPTEK  II 

OPEEATIONS  UPON  THE  STOMACH 
JOUN  DOUGLAS 

Indications  for  Operative  Treatment. — The  conditions  calling  for  operative 
8urgery  upon  the  stomach,  either  immediatelj  on  making  the  diagnosis  or  after 
the  f ailure  of  medical  treatment,  are : 

1.  Injuries  of  the  stomach  wall,  due  to  contiision  or  to  perforation  by  a 
bullet  or  štab  wound. 

2.  Presence  of  a  foreign  body. 

3.  (a)  Chronic  ulcer  of  the  stomach  or  duodenum,  dcmanding  gastro- 
jejuno8tomy  or  excision  or  both  for  its  cure,  with  or  without  occlusion  of  the 
pyloru8. 

(b)  Ulcer,  causing  repeated  or  severe  hemorrhagc. 

(c)  Perforating  ulcer. 

4.  Stenosis  of  the  pyloru8,  whether  dne  to  pvlorospasm  or  cicatricial  con- 
traction  following  ulcer,  congenital  in  origin,  or  caused  by  the  presence  of  a 
benign  tumor  of  the  pylonis,  requiring  pyloropla8ty  or  gastrojejunostomy  for 
its  relief. 

5.  Hour-glass  stomach,  demanding  some  form  of  plastic  operation,  gastro- 
gastro8tomy  or  gastrojejunostomy. 

6.  Carcinoma,  in  which  pylorectomy,  partial  or  complete  gastrectomy  or 
ga8trojejunostomy  is  indicated. 

7.  Stricture  or  carcinoma  of  the  cardiac  orifice  of  the  stomach  or  of  the 
esophagus,  demanding  the  perfonnance  of  gastrostomv,  or,  by  means  of  a 
plastic  operation  making  use  of  part  of  the  stomach  wall  for  the  construction  of 
the  lower  part  of  a  new  esophagus. 

8.  Gastroptosis. 

9.  Cardiospasm. 

Surgioal  Anatoiny. — For  the  proper  performance  of  operations  upon  the 
stomach  a  knowledge  of  its  surgical  anatomv  is  cssontial.  The  rclations  of  the 
organ  to  the  abdominal  wall  and  other  viscera  niust  bc  known,  especially  in  čase 
of  perforating  wound8.  The  blood  supplv,  location  of  the  vessels  and  the  direc- 
tion  of  the  lymphatic  drainage  froni  the  involved  area,  with  the  location  of  the 
l^mphatic  glands,  are  of  iniportance,  especiallv  in  carcinoma.    The  relations  of 
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OPEKATIONS    UPON    THE    STO^MACH 


OIAPHRAGM 


ABDOMINALWAU 


Fio.  1. — Relationh  of  the  Anterior  Wall 

OF  THE  StOMACH. 


the  stomach  to  the  peritoiieum  forming  the  lesser  and  greater  sac  and  the  rela- 

tions  of  the  duodenum  and  first  portion  of  the  jejunum  to  their  peritoneal  folds, 

are  of  importance  in  the  performance  of  gastrojejuno8tomy. 

RELATI0N8  TO  THE  ABDOMINAL  WALL  AND  OTHER  VISCERA. — The  posi- 

tion  of  the  stomach  as  a  whole  changes  with  inspiration  and  expiration,  contrac- 

tion  and  relaxation  of  the  anterior  ab- 
dominal  wall  and  depends  also  upon 
whether  the  stomach  is  full  or  empty. 
The  cardiac  orifice  is  fixed  in  its  posi- 
tion  and  lies  to  the  left  of  the  tenth  dor- 
sal  vertebra  and  behind  the  chondro- 
stemal  junction  of  the  left  seventh  rib. 
The  fundus  of  the  stomach  extends 
iipward  to  the  left  beneath  the  dia- 
phragm  and  the  left  costal  arch  as  high 
as  the  fifth  costochondral  junction.  The 
pyloni8  occupies  a  position  1  in.  to  the 
right  of  the  second  (and  frequently  the 

third)  lumbar  vertebra  and  is  partly  maintained  in  this  position  by  the  attach- 

mcnt  of  the  second  portion  of  the  duodenum.    The  greater  part  of  the  stomach 

lies  to  the  left  of  the  median  line  in  a  vertical  or  oblique  position  (rather  than 

in  the  horizontal  position  in  which  it  is  frequently  depicted),  and  the  greater 

curvature,  when  the  individual  is  in  the 

erect  position  and  the  stomach  is  dis- 

tended,   from    11X>   in.   above  to   1   in. 

(3.75  to  2.5  cm.)  below  the  level  of  the 

umbilicus.     The  pyloric  end  or  antrum 

of  the  stomach  curves  upward  to  the 

duodenal  attachment  and  lies  just  to  the 

right  of  the  median  line.    When  empty, 

tlie  stomach  is  drawn  up  from  this  posi- 
tion,   so    that    the   greater    and    lesser 

curvaturcs    are   higher   than    just    de- 

scribed  and  away  from  the  anterior  ab- 

dominal  wall.     The  stomach  is  in  rela- 

tion    anterior]y    with    the    diaphragm, 

liver  and  abdominal  wall;   postcriorly 

with  the  diaphragm,  spleen,  left  kidney, 

suprarenal  and  pancroas,  the  large  abdominal  vessols  and  šolar  plexus;  below 

\vitli  tlic  transverse  colon  and  mosocoloii.     The  cardiac  portion  lies  just  below 

the  heart,  and  wlien  the  splenic  flexnre  of  the  colon  is  distended  with  gas  it  is 

in  intimate  rolation  witli  the  left  porticm  of  the  greater  curvature. 

These  relations  and  the  accompanving  diagrams  (Figs.  1  and  2),  wliich  are 

drawn  from  a  series  of  casts  made  bv  Prof.  Senior  of  the  N.  y.  Universitv  aud 


Fio. 


2. — Relations  of  the  Posterior  Wall 
OF  the  Stomach. 
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booki'd  back  by  lis  MUapt;nsory  IJKiuntiit ;  17,  Galbbladdfr;  18,  Hi^bt  lobo  of  liver;  24,  Sectioo  of 
left  tnnoniinate  vein:  25,  28.  Pericnrdial  bnmcliea  of  thepbnMuc  nurvc:  29,  Tranaverst^  pommuui- 
oation  of  tho  pbrf  nir  nervea;  ^(b  Braiu-lira  of  jmeunjuKucJtric:  uervc*  to  atomacb;  31,  Brartchi'«  of 
eortHmry  ttrtery. 
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Belleviie  iledieal  CVillege,  are  givcn  with  the  stoTnach  in  the  positioii  it  woii]t! 
occiipv  \vith  the  indiviJiial  iii  tlie  ^rect  position^  as  h  tlie  riile  when  a  štab  or 
gimsliot  woimd  is  rticeived^  and  not  in  the  dorsal  position  of  the  operating  or 
dissectiiig  table,  as  is  iisimllv  ahown,  Of  coiirse,  chaiiges  in  position,  varving  in 
the  iiidividual  and  deponding  on  tlie  causes  previouslv  ennmerated,  miist  be 
taken  into  consideration. 

BLOOD  SUPPLT.— The  blood  siipplv  of  the  stomaeli  (Fig,  3)  is  from  the 
celiac  axis.  The  ya.'<lric  ar  coronart/  arierif  nnis  from  the  left  end  of  tlie  lesser 
curvatiire  to  the  right,  betwcen  the  lavers  of  the  lesser  omentum  along  the  lesser 
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Flo.  3.— Blooihvbsbbls  and  EvuiTioifS  of  Stdmacb.     (After  Corning.; 

curvature,  to  unastoniose  wltli  the  ptjloric  braiieh  ui  the  hepatic.  The  hepatic 
artery  also  ^ves  off  the  ffaslroduodefialu,  of  which  the  gastro-epiploica  de.rlra  is 
a  branch*  This  arterv  nins  alons^  tlie  greater  cnr^^atnre  of  tljc  stomach  from 
right  to  Icft  and  aiiastonioses  witli  the  fjasiro-eplploica  slnistra,  a  branch  of  the 
gplenic.  In  addition  tliere  are  the  vaša*  breviie  from  the  splenic.  The  vessels 
requiring  llfratiire  in  pvloreetoniv  or  partinl  f^astreetoniv  are  the  eoronarv, 
pvlorie,  gastro«JuodcTialis  and  ^astro-epiploira  dextra,  and,  if  the  reaection  ia 
more  estensive,  the  sinistra  and  branehes  from  the  pancreaticoduodeiialia. 

THE  LT^tPHATTCS.— The  lyiop!iaties  of  the  stomaeb  are  of  ^pecial  im- 
portanee  in  deterinininf^  the  area  to  he  resected  in  eareinoma.  The  stomach 
wall  is  rieh  in  freelv  anastoniosintr  and  jrenerallv  valveless  Ivinphatics,  paitieii- 
larlj  the  submneons  <'ont.  Ohstniction,  by  careinoma,  of  the  drainagc  in  one 
direction,  therefore,  allow8  easv  extcn3ioii  in  anotlier  along  the  snbiniicous  lajer. 
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In  the  consideration  of  the  direction  of  the  drainage  of  the  Ivmphatics,  the 
stomach  may  be  divided  into  3  areas  with  their  corresponding  groiips  of  lym- 
phatic  glands  which  are  located  along  the  course  of  the  vessels  in  the  greater  and 
lesser  cur\'atures  and  about  the  pyloru8  (Fig.  4).  In  the  first  area,  the  pyloric 
region,  lesser  ciirvature  and  %  of  the  stomach  below  it,  the  hnnphatics  run 
from  right  to  left  and  empty  into  the  coronary  chain  of  glands  which  is  located 
along  the  whole  course  of  the  coronary  artery  on  the  lesser  curvature.     This 

chain  of  glands  is 
usually  the  earliest 
and  most  extensively 
involved  in  carci- 
noma  of  the  pyloru8. 
In  the  second  area, 
which  includes  about 
%  of  the  stomach 
along  the  greater 
curvature,  c  o  r  r  e  - 
sponding  to  the  dis- 
tribution  of  the  gas- 
tro-epiploica  dextra, 
the  lymphatics  run 
from  left  to  right 
and  d  r  a  i  n  into  a 
group  of  glands 
along  that  artery. 
The  lymph  glands 
near  the  pyloru8  are 
numerous  and  close 
together ;  f  u  r  t  h  e  r 
along  the  greater 
curvature  they  are 
less  frequent.  The 
third  area  of  the 
stomach,  the  cardia  and  cardiac  end  of  the  great  curvature,  has  a  sepafate  group 
of  Ivmphatics  and  has  been  called  by  Moynihan  the  "isolated  area."  Its 
lymphatics  follow  the  course  of  the  gastro-epiploica  sinistra  and  are  not  in- 
volved in  the  spread  of  pvloric  cancer. 

It  is  to  be  remembered,  also,  as  shown  by  the  work  of  Jamieson  and  Dobson 
(17)  that  there  are  groups  of  glands  which  form  a  secondary  drainage  to  the 
primarv  gland  groups.  Jamieson  and  Dobson  divided  the  lymphatic  glands  of 
the  stomach  into  10  main  groups:  (1)  Lower coronary  and  (2)  upper  coronary, 
draining  the  area  along  the  lesser  cun^ature;  (3)  right  paracardial,  (4)  left 
paracardial,  and  (5)  posterior  paracardial,  situated  about  the  cardiac  orifice 
and  draining  the  fundus;  (6)  splenic,  situated  at  the  hilum  of  the  spleen  just 


Fig.  4. — Diagram  Showing  Direction  op  Ltmphatic  Drainage 
FROM  Stomach  Into  Primarv  and  Secondart  Groups  op  Ltm- 
phatic Glands.  1,  Lower  coronary;  2,  upper  coroiiary;  3,  right 
paracardial;  4,  loft  paracardial;  5,  posterior  paracardial;  6,  splenic; 
7,  right  gastro-epiploic;  8,  8ubpyloric;  9,  suprapyloric;  10,  suprapan- 
creatic;  11,  biliary;  12,  superior  mesenteric;  13,  lumbar. 
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above  the  tail  of  the  pancreas,  draining  the  left  part  of  the  greater  curvature, 
and  in  tum  draining  secondarilj  into  the  left  suprapancreatic  and  from  this 
group  into  the  middle  suprapancreatic;  (7)  right  gastro-epiploic,  along  the 
artery  of  the  same  name,  draining  secondarily  into  the  (8)  subpyloric,  which 
in  tum  drains  into  the  superior  mesenteric  and  middle  suprapancreatic;  (9) 
suprapyloric,  draining  into  the  (10)  suprapancreatic,  which  is  situated  about 
the  celiac  axi8,  and  which  receives,  as  shown,  tributaries  from  numerous  pri- 
niary  groups  and  in  tum  may  allow  extension  to  the  following  secondary 
groups;  (11)  biliary;  (12)  superior  mesenteric,  and  (13)  lumbar.  The  im- 
portance  and  relation  of  this  lymphatic  distribution  will  be  further  discussed  in 
the  consideration  of  the  operation  for  gastric  carcinoma. ' 

PERITONEAL  RELATIONS. — The  lesser  curvature  of  the  stomach  has  at- 
tached  to  it  the  lesser  or  gastrohepatic  omentum,  the  greater  curvature,  the 
greater  or  gastrocolic  omentum.  The  anterior  wall  is  in  relation  to  the  greater 
sac  of  the  peritoneum,  the  posterior  wall  to  the  lesser  sac,  the  opening  between 
the  2  sacs  being  through  the  foramen  of  Win8low,  the  anterior  edge  of  which 
contains  the  hepatic  artery,  portal  vein,  and  common  bile  duct.  The  lesser  sac  is 
separated  from  the  greater,  below,  by  the  transverse  mesocolon,  which  must 
be  broken  through  to  perform  posterior  gastrojejunostomy.  The  relations  to 
the  lesser  sac  are  also  of  importance  in  the  treatment  of  ulcers  or  injuries  of 
the  posterior  stomach  wall. 

In  the  performance  of  ga8trojejunostomy  the  relations  of  the  first  portion 
of  the  jejunum  must  be  understood.  The  duodenum,  aftcr  passing  downward 
and  to  the  left  retroperitoneally,  being  in  relation  only  on  its  anterior  surface 
to  the  peritoneum,  passes  behind  the  origin  of  the  transverse  mesocolon,  where 
it  becomes  jejunum  and  is  completely  invested  with  peritoneum.  This  point  is 
1  in.  to  the  left  of  the  median  line  and  li/»  in.  above  the  umbilicus,  lying  just  to 
the  left  of  the  second  lumbar  vertebra.  From  the  beginning  of  the  jejunum 
there  is  a  fold  of  peritoneum,  the  ligament  of  Trcitz,  passing  upvvard  to  the 
mesocolon.  Sometimes  this  fold  extends  some  distance  along  the  jejunum  and 
must  be  divided  in  order  to  avoid  having  too  long  a  jejunal  loop  in  performing 
posterior  ga8trojejunostomy. 

Instruments  Seqiiired. — In  addition  to  the  usual  laparotomy  instruments — 
knife,  scissors  (straight  and  curved),  artery  clamps,  Kocher  clamps,  thumb 
forceps  (plain  and  mouse-tooth),  retractors  (large  and  small),  sponge  forceps, 
aneurysm  needle  and  needle  holders — in  cases  of  resection  or  gastroenteros- 
tomy  there  will  be  required  a  gastroentcrostomy  clamp,  the  variety  known  as  the 
Roosevelt  clamp  being  the  most  useful,  or  long  clamps  of  the  Moynihan  or 
Kocher  variety,  the  blades  covered  with  rubber  tubing.  For  resection,  the 
large  clamps  of  the  Kocher,  Scudder,  or  Moynihan  variety  are  employed  in 
division  of  the  stomach,  or  a  crushing  clamp  of  the  Payr  variety  may  be  used 
(Fig.  5).  There  will  also  be  needed  curved  and  straight  abdominal  clamps 
which  meet  at  the  tip  and  clamp  loosely  (having  flexible  blades)  or  tightlv 
along  the  blades^  some  of  which  may  be  covered  with  rubber  tubing  and  some 
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not.  Besides  the  needles  required  for  suture  of  the  abdominal  wall,  there  will 
be  needed  straight  and  curved  intestinal  needles.  The  best  material  for  suture 
of  the  stomaeh  wall  is  O  chromicized  (10-day)  catgiit  and  fine  Pagensteeher 
celluloid  linen  thread.  A  siifficient  supplv  of  sterilized  large  and  small  ab- 
dominal tail  pads  made  of  gauze,  folded  and  sewn  so  the  edges  do  not  f ray,  with 
an  ai*tery  clamp  or  large  8afety-pin  attached  to  the  ends  of  each  tail,  must  be 
provided  to  wall  off  ali  the  rest  of  the  abdominal  cavity  from  the  part  directly 
operated  on.  In  operations  in  which  the  cavity  of  the  stomaeh  is  opened,  the 
instruments  and  needles  used  in  cutting,  handling,  and  suturing  the  mucous 


Fio.  5. — Special  Instruments  Used  in  Stomach  Operations.  A,  Kocher  Ka8trectomy  clamp;  B, 
M()ynihan  gastrectomy  clamp;  C,  Roosevclt  gastro-enterostomy  clamp;  D,  PayT  crushing  clamp;  E, 
abdominal  clamp  for  clampiiig  proximal  end  of  duodenum  in  performing  pylorectomy;  F,  Kocher 
intestinal  clamp  for  anterior  or  Roux's  gastro-entero8tomy  and  clamping  distal  end  of  scvercd  duo- 
denum in  pylorectomy. 


membrano  must  be  discarded  as  soon  as  the  opening  in  the  mucous  mem- 
brane is  closed;  therefore,  a  duplicate  supply  of  these  instruments  must  be 
provided. 

Special  Freparation  of  the  Fatient  for  Operation  on  the  Stomach. — Perforation 
of  a  gastric  or  duodenal  ulcer,  or  wounds  of  the  stomach  requiring  im- 
mediate  operation,  preclude  the  po8sibility  of  any  special  preparation.  In 
other  cases,  however,  careful  preparation  of  the  patient  is  an  element  of  great 
importance  in  the  success  of  the  operative  procedure.  In  addition  to  the  gen- 
eral preparation  of  any  patient,  catharsis,  emptving  the  intestine  by  enemata, 
preparation  of  the  wound  area,  etc.  (Vol.  I,  Chap.  IV),  special  preparation  is 
required  in  stomach  operations  depending  on  the  Icsion  for  which  the  operation 
is  to  be  pcrformed  and  the  condition  of  the  patient. 

The  normal  stomach  contains  few  pathogenic  organisms,  but  the  dilated 


INJURIES:    GUNSHOT    AND    ŠTAB    WOUNDS  141 

stomach  resulting  from  pjloric  stenosis  due  to  any  cause,  or  the  stomach  con- 
taining  a  chronic  ulcer  or  carcinoma,  freqiiently  contains  many.  EflForts  must, 
therefore,  be  directed  to  the  rediiction  of  this  element  of  infeetion,  first  by  means 
of  oral  antisepsis.  Several  davs  before  operation  the  teeth  should  be  brushed 
gently  3  times  a  day  and  an  antiseptic  mouth  wash  given.  If  any  pyorrhea 
alveolaris  is  present,  diluted  iodin  in  alcohol  may  be  used  to  paint  the  gums  once 
daily.  These  precaiitions  not  only  lessen  the  number  of  organisms  in  the 
stomach  from  the  šaliva  swallowed,  but  also  diminish  the  chances  of  post- 
operative  pneumonia  or  parotitis. 

If  there  is  no  retention  of  food  in  the  stomach  beyond  6  hours,  the  patient 
can  be  fed  on  storile  liquid  food — ^broths,  boiled  milk,  and  boiled  water — up  to 
12  hoiirs  before  the  operation,  bnt  no  solid  food  should  be  given  for  24  hours 
before  the  operation.  A  lavage  should  be  given  24  hours  before  and  one  just 
preceding  operation,  carc  bcing  taken  to  empty  the  stomach.  If  there  is  marked 
stenosis  of  the  pvlorus,  no  solid  food  should  be  given  for  48  hours  before 
operation,  and  repeated  lavage  should  give  assurance  that  the  stomach  is  empty. 
Individual  judgment  must  be  exercised  in  the  preparation  of  each  čase,  as  some 
patients  are  already  in  a  weakened  condition  from  starvation  due  to  the  stenosis, 
and  so  little  food,  cven  licjuid,  passes  the  pylorus  that  efforts  to  increase  their 
strength  before  operation  are  futile.  Others  stand  lavage  badly  and  are  weak- 
ened  by  it. 

Retention  may  last  for  72  hours  or  longer,  and  I  have  seen  a  čase  in  which 
the  bismuth  administered  for  radiography,  48  hours  or  more  before  the  oper- 
ation, wa8  stili  retained  at  the  tirne  of  operation,  due  to  difficultv  in  washing 
out  the  stomach  because  the  stomach  tube  repeated ly  became  obstructed  by 
raisins,  which  had  also  been  given  48  hours  previouslv  to  determine  the  reten- 
tion. Such  conditions  must  be  considered  and  guarded  against.  In  a  starved 
and  dehydrated  patient  it  is  advisable  to  give  water  by  rectum  or  saline  by 
hyperdermoclysis  for  24  hours  preceding  operation. 


mjITBIES  TO  THE  STOMACH:    OUNSHOT  AND  ŠTAB  WOXTNDS 

Perforating  woun(ls  of  the  stomach  call  for  immediate  operation  as  soon 
as  the  diagnosis  is  made  or  the  probability  of  the  existence  of  a  perforation  is 
apparent.  Delay  for  the  lessen  ing  of  pri  mar  v  shock  increases  the  danger  from 
continuing  hemorrhage  and  from  Icaking,  with  its  resultant  peritonitis.  Oper- 
ation statistics,  as  in  ali  porforations  of  any  hollow  abdominal  viscus,  shovv  a 
mortality  directly  incrcasing  with  the  time  that  operative  treatment  is  delaved. 
Small  wounds  of  the  cinptv  stomach  may  cause  little  leaking  of  the  stomach 
cont^nts  because  the  rent  bocomes  pa  rti  v  closod  bv  protrusion  of  the  mucous 
membrane.  Vomiting  iiiercasos  leakage  hv  scjueczing  the  stoi.iach  contcnts  out 
of  the  rent.  Injuries  of  the  posterior  stomach  wall,  perforation  of  the  neigh- 
boring  viscera,  and  hemorrhage  from  the  larger  blood-vcssels  of  the  stomach 
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must  be  considered,  and  if  the  direction  of  the  perforation  indicates  this  pos- 
sibilitj,  sought  for  and  treated. 

Technic  of  Operation. — If  the  patient  is  in  shock,  the  operation  mav  best 
be  performed,  or  at  least  begun,  under  local  anesthesia  with  ^A  per  cent.  novo- 
cain,  preceded  by  a  hjpodermic  of  %  to  Vk  gr.  morphin  sulphate  and  1/100 
gr.  atropin  sulphate,  the  local  anesthesia  to  be  supplemented  by  a  general  anes- 
thetic  if  extensive  exploration  is  necessarj,  general  peritonitis  is  present,  or  the 
patient  cannot  be  reassured  and  kept  quiet  so  as  to  allow  careful  and  rapid 
work.  Vomiting  must  be  avoided  and,  therefore,  gas  and  oxygen  anesthesia  or 
chloroform  carefullj  administered  has  an  advantage  over  ether. 

After  sterilization  of  the  skin  of  the  whole  abdominal  and  lower  chest  wall 
with  iodin,  an  incision  4  in.  (10  cm.)  long  is  made  in  the  median  line.  The 
median  line  is  chosen  because  the  incision  can  be  rapidly  extended  upward  or 
downward  as  indications  warrant,  or  more  room  obtained  if  neces8ary,  as  is 
rarely  the  čase,  by  transverse  division  of  the  left  rectus  muscle.  On  reaching 
the  peritoneum,  dark  blood  may  be  seen  behind  it  if  there  has  been  considerable 
hemorrhage.  On  opening  the  peritoneum,  which  should  be  lifted  up  by  2  pairs 
of  plain  thumb  forceps  and  nicked  with  the  knife  or  scissors  and  then  carefully 
divided  in  the  line  of  the  abdominal  incision  as  it  is  held  up  and  away  from 
the  abdominal  contents,  it  should  be  observed  whether  there  is  an  escape  of 
gas,  blood,  or  stomach  contents  from  the  peritoneal  cavity.  If  there  is  fluid 
present,  the  tube  of  a  suction  apparatus,  if  one  is  provided,  should  be  inunedi- 
ately  introduced  to  remove  ali  fluid  possible  with  the  least  disturbance  of  the 
stomach.  In  the  absence  of  a  suction  apparatus,  the  fluid  should  be  gently  but 
rapidly  wiped  out  with  stick  sponges.  It  is  of  advantage  at  this  point  to  elevate 
the  head  end  of  the  table  to  allow  the  intestines  to  fall  away  from  the  incision 
and  the  epigastric  area,  and  so  permit  of  more  room  for  examination  and  the 
necessary  manipulation  and  insertion  of  pads.  Carefully  insert  laparotomy 
pads  to  wall  off  the  involved  area  from  the  rest  of  the  peritoneal  cavity.  Ex- 
amine  the  anterior  stomach  wall  where  the  wound  of  entrance  makes  the  lesion 
most  probable.  Remember  that  gentle  handling  of  the  stomach  is  essential,  as 
otherwise  the  contents  may  be  squeezed  out,  particularly  through  an  invisible 
wound  on  the  posterior  wall. 

On  locating  the  wound  in  the  anterior  wall  of  the  stomach,  it  should  be 
immediately  sutured.  Usually  the  wound  does  not  require  any  trimming  of  the 
edges.  Two  lavers  of  sutures  should  be  employed.  The  first  layer  of  through- 
and-through  sutures  should  be  of  O  chromic  catgut  and  include  ali  the  layer8  of 
the  stomach  wall.  The  second  laver,  inserted  after  the  first  has  been  tied,  a 
Lembert  suture  of  fine  Pagenstecher  linen  thread  including  the  serous  and 
muscular  lavers,  inverts  the  first  row.  If  the  wound  is  small,  a  double  row  of 
purse-string  sutures  mav  be  emploved.  A  large  wound  on  the  anterior  wall 
mav  make  possible  the  search  for  an  injurv  to  the  posterior  wall,  but  usuallv 
the  injurv  on  the  anterior  wall  should  be  closed  immediatelv  and  examination 
of  the  posterior  wall  made  through  an  incision  in  the  gastrocolic  omentum.    In 
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dividing  this  stnicture,  while  the  branches  of  the  gastro-epiploic  vessels  may 
be  ligated,  čare  must  be  taken  to  avoid  injiiry  or  tearing  of  the  branches  of 
the  eolica  media,  dextra  and  sinistra.  Damage  to  other  organa  should  be 
songht  for  and  repaired  if  present. 

After  careful  attention  to  the  toilet  of  the  peritoneum,  depending  on  the 
condition  present,  the  amount  of  leakage  or  the  prcsence  of  a  general  peri- 
tonitis,  the  wound  is  closed  with  layer  sutures  reinforced  by  3  or  4  through- 
and-through  silkworm-gut  sutures. 

Drainage. — If  there  has  been  a  considerable  escape  of  stomach  contents  into 
the  peritoneal  cavity,  irrigation  niay  be  necessary,  but  usually,  by  suction  and 
sponging,  this  can  be  avoided.  After  a  small  štab  \vound  of  the  anterior  stom- 
ach wall,  the  abdominal  wound  can  usually  be  closed  without  drainage.  After 
biillet  wounds,  when  the  bullet  may  have  carried  a  portion  of  the  clothing  with 
it,  and  in  cases  where  the  posterior  stomach  wall  has  been  injured  and  the  lesser 
sac  infected,  a  folded  rubber  dam  drain  should  be  inserted  in  the  lesser  sac  and 
pass  out  through  an  opening  in  the  gastrocolic  or  gastrohepatic  omentum  and 
the  abdominal  wound.  Extensive  drainage  should,  as  a  rule,  be  avoided,  but 
if  operation  has  been  delayed  until  general  peritonitis  has  developed  from 
severe  and  widespread  contamination  of  the  whole  peritoneal  cavity,  a  folded 
nibber  dam  drain  should  be  introduced  into  the  pelvis  through  a  separate  small 
štab  incision  low  down  in  the  median  line,  and  the  patient  should  be  placed  in 
the  Fowler  position. 

After-treatment. — After  operation  large  amounts  of  fluid  should  be  admin- 
istered  by  rectum  or  hypodermoclysis.  Water  should  not  be  given  by  mouth 
for  12  hours,  and  then  in  small  amounts.  If  peritonitis  is  present,  ali  food  by 
mouth  should  be  withheld  and  the  Ochsner  treatment  followed. 

Complications,  Difficulties  and  Results. — Rarelv  the  repair  of  an  injurv  in  the 
neighborhood  of  the  pylorus  may  occlude  the  pvloric  opening  to  such  an  extent 
that  a  ga8trojejunostomy  or  pyloroplasty  is  necessarv.  The  results  of  the  op- 
eration depend  on  so  many  other  factors,  such  as  the  amoimt  of  hemorrhage, 
damage  to  other  viscera,  the  amount  of  leakage,  whether  the  stomach  wa8  dis- 
tended  with  food  or  empty,  and  delay  in  the  operation,  that  statistics  are  of 
little  value. 


BEMOVAL  OF  FOREION  BODT  FBOM  THE  STOMACH:  GASTBOTOMT 

Indioations. — As  a  rule,  foreign  bodies  wliich  pass  through  the  esophagus 
and  cardiac  orifice  into  the  stomach  are  passed  on  by  that  organ  through  the 
pylom8.  I  have  seen  an  irregiilar,  sharp-pointed  tooth  plate  which  had  been 
8wallowed  passed  by  rectum  after  72  hours;  and  on  another  occasion  I  re- 
moved  from  the  ascending  colon  the  brokcn-off  sharp-pointed  bone  handle  of  a 
tooth  bnish  9  cm.  long,  whicli  ra(liography  showed  to  be  locatcd  in  the  stomach 
12  day8  after  it  had  been  8wallo\ved  and  \vhicli  had  passed  from  the  stonuich 
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to  the  asccnding  colon  in  the  24  hours  immediately  precediiig  the  opcration. 
Occasionallj  a  sharp  article  8wallowed  by  children  or  the  insane,  or  by  accident, 
Huch  as  a  tooth  plate,  open  8afety-pin,  a  hair  bali,  etc,  may  reqiiire  removal. 

Technic  of  Operation. — A  vertical  incision  4  in.  (10  cm.)  long  is  made  % 
in.  (iVij  ^'"i«)  to  the  left  of  the  median  line  in  the  epigastric  region  throiigh 
the  anterior  sheath  of  the  rectus  muscle.  Attach  wash  cloths  to  the  edge  of  the 
skin  incision  with  clamps,  thus  avoiding  contamination  from  the  skin,  displacc 
the  rectns  muscle  oiitward  from  the  median  line,  incise  the  posterior  layer  of 
the  rectus  sheath  and  peritoneum  directly  behind  the  incision  in  the  anterior 
sheath,  locate  the  foreign  body  and  determine  the  situation  and  size  of  the 
opening  in  the  stomach  nece88ary  to  remove  it  without  stretching,  tearing,  or 
injury  of  the  stomach  wall.  Insert  laparotomy  pads  to  wall  off  ali  of  the  peri- 
toneal  cavitv  from  the  part  of  stomach  wall  exposed  for  operation.  The  in- 
(•isi(m  should  be  made  vertical  to  the  long  axis  of  the  stomach  and  therefore 
parallel  to,  and  so  avoiding  cutting  the  branches  in  the  stomach  wall  from  the 
vossoLs  of  the  greater  or  lesser  curvature.  If  a  large  exploratory  wound  in  the 
stomach  is  iiecessarv,  it  mav  be  made  originallv  in  a  horizontal  direction. 

ITaving  determined  the  length  and  location  of  the  incision,  insert  a  linen 
tracti(m  suture  through  the  seromuscular  layers  of  the  stomach  wall  just  be- 
vond  each  end  of  the  proposed  incision.  !Make  traetion  on  these  sutures,  lifting 
up  the  line  of  incision  (2  volsell«^  mav  be  used  instead  of  traetion  sutures  for 
this  purpose).  Employ  a  seeond  laver  of  laparotomv  pads  on  each  side  and 
abi^ut  the  line  of  incision.  Tnciae  the  stomach  and  remove  the  foreign  body  with 
forceps.  Insert  a  row  of  through-and-througli  continuous  sutures  of  O  10-day 
chromic  catgut,  pulling  each  stitch  tight  to  check  hemorrhage  and  inverting 
the  edges  so  that  no  mucous  membrane  protnules.  Discard  instrumenta, 
needlos,  etc,  that  have  touched  the  mucous  membrane,  change  gloves,  remove 
the  outer  laver  of  laparotomv  pads  that  have  l)een  contaminated  and  arrange 
frosh  pads.  Insert  a  row  of  continuous  fine  Pagonstechor  linen  Lembert 
sutures.  Remove  pads  and  olose  the  abdominal  wound  by  laver  suture.  Ad- 
minister  water  by  rei^tum,  but  withhold  it  by  mouth  for  12  hours.  Withhold 
fix>d  by  mouth  for  24  to  4S  hours,  depondiug  upon  the  size  of  the  wound  in  the 
stomach,  tho  prosonco  of  vomiting,  and  tho  ncod  of  nourishment  of  the  patient. 

There  is  little  difiitMiltv  or  daugor  in  this  openition.  Čare  of  details  avoids 
infoction  of  the  j>oritonoum  and  oaroful  proper  suture  of  the  wound  in  the 
stomach  prevents  leaking  or  hemorrhage. 


ULGEB  OF  THE  STOBIAGH 

Indications  for  Operation. — Chronic  ulc*er  of  the  stomach  or  duodenum 
\vhich  divs  not  n^sjvMid  to  medical  tn\itmont,  or  rocurs  after  such  treatment, 
rtH|uin^s  ojn^ratiou  for  its  ouro,  Tho  asstH»iation  of  rotontion,  with  the  8ymp- 
toms  of  chn^nio  uKvr,  indioatos  ojH^rativo  pnx»i^lun\     The  dangor  of  perfora- 
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tion,  the  possibilitj  of  malignant  degeneration,  and  the  far  bettcr  statistics  of 
operative  than  of  inedical  treatment  are  additional  argumenta  in  favor  of  the 
surgical  treatment  of  chronic  nleer.  According  to  Wil8on  and  McCarty  (45), 
71  per  cent.  of  153  eases  of  undoubted  gastric  carcinoma  presented  gross  and 
microscopic  evidence  of  previous  iilcer.  This  view  of  the  danger  of  malignant 
degeneration  of  chronic  iilcer  is  concurred  in  by  Payr  and  Kiittner,  but  is  de- 
niedbj  Griiber  (14)  and  Paterson  (30). 

Acute  ulcer  of  the  stomach  is  a  medical  oondition  and  does  not  require 
operation.  Also,  as  a  rule,  hemorrhage  from  the  stomach  is  better  treated  by 
medical  than  surgical  means.  Tn  the  presence  of  repeated  hemorrhage,  how- 
ever,  operation  is  indicated.  Perforation  of  an  ulcer  of  the  stomach  or  duo- 
denum  is  an  immediate  indication  for  operation.  Stenosis  of  the  pylorus  or 
the  various  forms  of  hour-glass  stomach,  caused  by  healed  ulcers,  can  only  be 
cured  by  surgical  means. 

HetiLodfl  and  Choioe  of  Treatment  of  Chronic  Vlcer  of  the  Stomach  or  Dnode- 
nnm. — The  methods  of  surgical  treatment  are  (1)  gastrojejunostomy,  either 
alone  or  combined  with  excision,  infolding  of  the  ulcer,  or  occlusion  of  the  pylo- 
rus;  (2)  excision  of  the  ulcer;  (3)  resection  of  the  pylorus  (Rodman). 

Smithies  (39),  in  an  analysis  of  1,341  operations  for  ulcer  of  the  stomach 
and  duodenum  in  the  Mayo  CHnic,  states  that  80  per  cent.  of  the  gastric  ulcers 
were  in  the  pyloric  half  of  the  stomach  and  40  per  cent.  at  the  pylorus.  Also, 
according  to  figures  from  the  Mayo  Clinic,  duodenal  ulcers  are  more  frequent 
than  gastric.  In  1,000  cases  57  per  cent.  were  duodenal  and  43  per  cent.  were 
gastric. 

Because  of  this  situation  of  the  ulcer,  the  operation  most  frequently  done 
is  gastrojejunostomy,  its  purpose  being  to  empty  the  stomach  by  a  new  opening 
and  thus  allow  the  ulcer  to  heal  by  relieving  it  of  the  traumatism  caused  by  food 
passing  over  it.  Also,  the  influence  of  the  bile  and  alkaline  intestinal  secretion 
lowers  the  acidity  of  the  stomach  contents  and  promotes  healing. 

GASTBOJEJUKOSTOBfT 

In  performing  a  gastrojejuno8tomy  the  anastomosis  may  be  made  to  the 
posterior  wall  of  the  stomach — posterior  gastrojejunostomy,  originated  by  Von 
ITacker  and  developed  and  modified  by  Moynihan  and  Mayo — or  to  the  anterior 
stomach  wall  as  originated  by  Woolfler,  and  modified  by  Kocher.  Depending 
on  the  length  of  the  loop  of  jejunum  employed,  the  term  "short-loop"  or  "no- 
loop"  ga8trojejunostomy  is  used. 

Choioe  of  Operation. — The  most  commonly  approved  gastrojejunostomy  is 
the  posterior  no-loop  operation,  as  it  is  agreed  bv  most  surgeons  that  better 
drainage  is  aflForded  and  the  complications  of  "vicious  circle"  peptic  ulcer  and 
intemal  hemia  are  less  Hable  to  occur  after  this  procedure.  When,  however, 
the  posterior  wall  of  the  stomach  is  adherent  to  the  pancreas  or  involved  in  the 
ulcerating  or  carcinomatous  process,  a  posterior  gastrojejunostomy  is  impos- 
110 
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sible,  and  the  anterior  operation  must  be  chosen  if  a  gastrojejunostomj  is  to  be 
done.  Anterior  gastrojejimostomj  is,  however,  considered  by  some  the  opera- 
tion of  choice,  as  by  Kocher,  who  states  that  it  gives  good  results,  is  more  easilv 
performed,  eauses  less  adhesions,  and,  if  a  secondarj  operation  has  to  be  done, 
as  for  peptic  nleer,  is  more  easiljr  located. 

Posterior  No-loop  Oastrojejunoitoiiij. — STEP  l. — Make  a  vertical  incision  4 
in.  (10  cm.)  long,  %  in.  (1.5  cm.)  to  the  right  of  the  median  line  through  the 
skin  and  anterior  sheath  of  the  right  rectus  mnscle.  Fasten  wa8h  čloths  with 
clamps  to  the  edges  of  the  skin  incision  on  both  sides  to  protect  the  abdominal 
viscera  from  any  contact  with  the  skin.  Displace  the  rectus  muscle  outward 
along  the  whole  length  of  the  incision;  incise  the  posterior  rectus  sheath  and 
peritoneum  in  the  line  of  the  skin  incision.  Exaiinine  first  the  gall-bladder  as  a 
routine  procedure,  then  the  whole  stomach  and  pylorus  to  insure  the  fact  that 
the  diagnosis  is  correct  and  that  other  complications,  such  as  multiple  ulceration 
or  hour-glass  stomach,  have  not  been  overlooked. 

STEP  2. — Lift  up  the  transverse  colon  and  mesocolon  from  the  wound. 
Plače  abdominal  tail  pads,  wrung  out  thoroughly  from  hot  saline,  below  the 
colon,  separating  ali  of  the  small  intestines  and  the  abdominal  cavity  below  the 
operative  area  from  that  above.  A  second  layer  of  pads  should  be  placed  abovo 
the  first  so  that,  if  any  contamination  does  occur,  these  latter  can  be  removed 
and  replaced  without  disturbing  the  first  layer.  Lift  up  the  colon,  thus  putting 
the  mesocolon  on  the  stretch ;  make  a  small  nick  with  scissors  in  the  mesocolon 
near  and  above  the  portion  where  the  jejunum  begins,  choosing  a  plače  where 
no  blood-vessels  show  through.  Enlarge  the  opening  to  about  3  in.  (7  cm.) 
by  stretching  with  scissors,  thus  entering  the  lesser  sac.  Avoid  injury  to  the 
vessels  in  the  mesocolon,  but  if  this  occurs,  tie  the  bleeding  poirit  at  once.  Push 
the  posterior  wall  and  greater  curvature  of  the  stomach  through  the  opening 
with  the  fingers  of  the  left  hand,  grasping  the  posterior  wall  with  the  right  hand 
and  pulHng  through  enough  to  be  easily  grasped  with  a  clamp.  Apply  the 
upper  part  of  a  3-bladed  clamp  to  the  posterior  wall  of  the  stomach,  including 
the  area  which  is  to  be  the  site  of  anastomosis.  This  should  be  so  arranged  that 
the  opening  reaches  to  the  greater  curvature  below  and  is  as  near  as  possible  to 
the  pvloric  end  of  the  stomach  as  the  circumstances  indicating  the  operation 
will  allow,  usually  at  the  junction  of  the  vertical  with  the  pyloric  horizontal 
portion  of  the  stomach.  The  tip  of  the  clamp  points  toward  the  patient's  left 
shoulder.  Three  inches  (7  cm.)  of  the  stomach  wall  should  be  included  in 
the  clamp.  Puli  upon  the  mesocolon  and  locate  the  jejunum  as  it  emerges 
from  under  the  mesocolon  to  the  left  of  median  line.  Divide  the  ligament  of 
Treitz,  if  present,  from  the  first  portion  of  the  jejunum  (Fig.  6).  Puli  for- 
ward  the  upper  part  of  the  jejunum  from  its  origin  and  hold  it  up  while  the 
colon,  mesocolon,  and  ali  the  rest  of  the  stomach  not  held  in  the  clamp  are  re- 
placed. Cover  the  replaced  viscera  with  laparotomy  pads,  tum  the  clamp  so 
that  it  becomes  horizontal,  with  the  tip  toward  the  left  side,  and  plače  a  narrow 
pad  or  gauze  strip  along  the  side  of  the  area  of  the  stomafch  caught  in  the  upper 


the  tip  of  the  clamp  distal  to  it* 

ri^^ltt  tn  k'ft  (Fig.  7). 

STEP  3.-^Bcf^in  the  first  lajcr  of  autiires.  With  fine  Pa^iistecher  liiien 
thread  on  a  ciin^ed  intestinal  needle,  start  the  seroinusciilar  sutiirea  at  the  end 
Tiearest  the  assiatant  (tip  of  clamp),  and  coiitiniie  to  the  r^ther  end  of  the  area 
(han<lle  of  clamp),  imiting  the  seroiis  coats  of  the  stomach  and  iiitestine  for  a 
diatunce  of  2l(;  in.  (fi.25  cm.)*  Make  a  lock  stitch  at  the  end  of  thifl  sutiire  and 
leav«!  the  end  long  witli  ueiMlIe  attaehed. 

8TEF  4.— On  each  side  of  tho  j^ntnrelino,  panilltO  tn  it  and  ^\  in.  (S2r*  cm.) 
&m  it,  witb  a  knifc  make  an  iiicision  of  equal  loiigth  throiigh  the  seroiuuacular 
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coat  of  the  stomach  and  intestine  down  to  but  not  through  the  mucous  meni 
brane,  the  incision  being  1/4  i^«  («626  cm.)  shorter  at  each  end  than  the  first 
suture  line.    Exci8e  the  ellipse  of  mucous  membrane  expo8ed  by  retraction  after 
incision  in  the  seromuscular  coat. 


Fio.  7. — PosTERioR  Gabtrojejunobtomt.     Clamp  tumed  in  horisontal  direction.     Gause  strip  in 
plače.     Jejunum  puiled  up  ready  to  clamp  paraliel  and  in  opposition  to  stomach  wall. 

STEP  5. — Grasp  in  an  Allis  clamp  the  lower  angle  of  both  incisions,  holding 
them  together,  serosa  to  serosa,  and  preventing  retraction  of  the  mucous  mem- 
brane.    Let  the  clamp  hang  down,  making  tension.     Insert  a  second  or  deep 


Fio.  8. — Posterior  Gabtrojbjunostomv.     Posterior  serous  suture  of  linen  thread  inserted.     Stomach 
and  intestinal  waU  divided  on  each  side  of  suture  line.     Beginning  of  inner  suture  with  catgut. 


lajer  of  sutures.  This  is  a  suture  passing  through  aH  3  coats,  each  stitch  puUed 
tight  for  hemostasis,  aiming  at  careful  apposition  and  inversion  of  the  wall8 
to  bring  the  peritoneal  coats  in  contact.  Start  the  suture  at  the  end  of  the 
opening  tPF&rd  the  tip  of  the  clamp.    Begin  with  the  needle  in  the  lumen  of  the 
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intestine,  pass  it  tlirouiirli  the  intestinal  wall,  then  tlie  stornaeh  \vall,  and  tie  the 
first  knot  so  tlmt,  it  is  iiisidc  of  tlie  opeiiing  (Fi^.  8).  Coiitiiuie  witli  aii  over- 
aiid-over  stitch,  including  ali  coats  of  botli  stomacli  and  intestine,  thiis  bringing 


^ 


Fio,  9. — PoflTKRiOR  GASTROjEjuNoaTOMT.     Posterior  auturc  liiic  completed.     Cktinge  fnmi  "over^and- 
ovef**  suture  to  "IcKjp  uii  the  mucuaa"  ou  reaclikig  carner  to  contioue  suture  on  anterior  wallof 

%  in.  ( Ji2r>  cm.)  of  the  serosu  of  eaeli  in  contaet  aloiig  the  poaterior  wall  of  tlie 

[gEStrojejiniostoniv  opi*nin^  imtil  tli€  tniil  <>f  tlio  iiioision  ig  reacbcd,    The  suture 

is  iiaw  continued  along  tbe  ajiterior  wulL     It  niav  he  coijtiniied  m  a  aimilar 


l 


fjf 


mm' 


\ 


^VK^  10, — PouT«HToR  OisTROjiiJimoRTOMT,     Sil  m  T*'  of  imti«Tinr  wall  by  *"it>np  «n  thp  mvicosa"  stitch 
of  oiit4SUt  uivertilig  cdges  afi<l  britii^iiK  ncToau  uf  ^toniiteh  Aiid  jejuniim  to  jippo^ition, 

ijiaiiuer,  but  it  is  uf  advantaj^e  to  ebarii^*,  j  ust  bc^forc  tiiniing  tbe  corner,  to  tlie 
ronnell  stiU^h,  witli  tbe  loop  in  the  Innieii  of  the  opening;  tliat  is,  where  tbe 
ebaiige  of  stiteb  oceurs,  beghining  in  tlie  hnnen  on  tbe   intestinal  side,  the 
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needle  passes  out  of  the  himen  Vi  "^-  (.025  cm.)  from  the  point  of  ciitiarice 
throiigh  the  intestinal  wall  to  the  cerosa,  over  both  edges,  throiigh  the  stomach 
wall  from  the  serosa  to  the  mucosa,  throngh  the  stomach  wall  again,  V4  in. 
(.625  cm.)  from  point  of  ent ranče,  from  mucosa  to  serosa,  over  both  ed^es, 
entering  the  intestine  from  serosa  to  mucosa  (Fig.  9).  This  stitch  is  cont!nued 
to  the  end  of  the  opening,  wliere  it  is  tied  to  tlie  iinot  where  this  deep 
snture  began  (Fig.  10).  Thus  the  knot  is  on  the  inside  and  there  is  a  good 
inversion  of  the  mucoiis  laver  and  excellent  apposition  of  the  serosa.  Change 
gloves  and  lav  aside  ali  sutnres  and  instruments  that  have  touched  the  mucous 
membrane. 

STEP  6. — Loosen  the  clamp  on  both  sides;  see  if  any  bleeding  ocčurs.     If 
so,  it  may  be  stopped  with  an  extra  stitch.    Pick  up  the  needle  which  has  been 


Fio.    11. — PosTBRioR  Gastrojejunostomt.     Inner  suture  of  catgut  completed   and   tied.     Clamp 
looaened.     Contiiiuation  of  outer  Lembert  suture  of  anterior  wall. 

laid  aside,  carrying  the  first  suture  of  Pagenstecher  through  the  peritoneal 
coat,  and  continue  the  Lembert  suture  over  the  anterior  through-and-through 
suture  line,  to  just  1  stitch  beyond  where  the  first  stitch  was  started  (Fig.  11). 
Tie  to  the  end  left  long  when  the  first  knot  was  tied.  Remove  the  middle  bar 
of  the  clamp.  Puli  laterally  first  to  one  side  then  the  other  the  layer  of  gauze 
behind  the  new  gastrojejunostomy  opcning,  thus  exposing  the  whole  line  of 
suture  for  inspection. 

STEP  7. — ^Retum  the  poster  i  or  stomach  wall  through  the  open  ing  in  the 
mesocoloii.  Suture  with  4  or  5  interrupted  catgut  sutures  the  edges  of  the  rent 
in  the  mesocolon  to  the  margin  of  tlie  gastrojejunostomy  stoma,  inserting  the 
suture  so  that  the  edge  of  the  rent  in  the  mesocolon  is  turned  in  toward  the 
lesser  sac,  and  the  margin  of  the  gastrojejunostomy  suture  line  is  covered  by  the 
surface  of  the  mesocolon.  This  prevents  the  possibility  of  hernia  of  the  small 
intestine  through  the  open?ng  in  the  mesocolon  and  aids  in  the  closing  of  the 
suture  line  where  there  might  be  some  possibility  of  leakage  into  the  greater 
peritoneal  cavity.     (Patterson  sutures  the  mesocolon  to  the  stomach  wa]l  in- 
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stead  of  to  the  line  of  anastomosis.)     Remove  aH  pads  and  close  abdominal 
wound  with  layer  suture  without  drainage. 

MODIFICATIONS. — The  above  description  is  that  of  the  operation  perfonned 
with  slight  modification  by  the  majority  of  American  surgeons.  The  direction 
of  the  loop  of  jejunum  is  from  right  to  left.  The  desirabilitv  of  this  modifica- 
tion of  the  original  method  wa8  first  called  attention  to  by  Mayo,  who  8howed 
that  the  natural  direction  of  the  first  portion  of  the  jejunum  wa8  do\vnward  and 
to  the  left,  and  that  the  tuming  of  the  jejunum  to  the  right  in  performing  the 
anastomosis  with  the  stomach  tended  to  the  production  of  a  kinking  above  the 
anastomosis  and,  therefore,  increased  the  danger  of  vicious  circle  (Fig.  12). 
IMovnihan,  however,  with  his  great  experience  in  this  operation,  stili  adheres 
to  his  original  method  of  tuming  the  je- 
junum to  the  right,  in  order  to  obtain  an 
isoperistaltic  anastomosis,  and  he  denies 
that  vicious  circle  or  kinking  is  any  more 
apt  to  occur  with  this  procedure. 

!Mayo  has  also  made  a  slight  modifica- 
tion of  his  method  in  this  operation  with- 
in  the  past  few  year8,  retuming  to  the  old 
method  of  applving  3  rows  of  sutures  pos- 
teriorly  in  plače  of  the  2  U8ually  em- 
ploved,  in  ordcr  to  diminish  the  chancc 
of  hemorrhage.  After  the  serous  layer 
has  been  inserted  and  the  intestinal  and 
stomach  wall  has  been  cut  through  the 
serous  and  muscular  coats,  to  but  not 
through  the  mucous  membrane,  a  second 
laver  of  sutures  unites  the  divided  cdges, 
picking  up  at  the  same  time  a  small  bit 
of  the  mucous  membrane.    The  third  row 

unites  the  mucous  membrane  edges,  the  mucous  membrane  being  divided  after 
the  second  row  of  sutures  has  been  inserted. 

Thero  is  also  some  diflFerence  of  opinicm  as  to  the  best  direction  of  applying 
the  clamp  to  the  stomach  wall.  Aa  a  rule,  the  clamp  is  applied  vcrtically,  as  is 
done  by  Kocher  and  Movnihan  but,  from  an  exaniination  of  the  results  of  a 
large  number  of  operations  by  diflFereut  surgeons,  this  detail  appears  to  be  of  no 
great  importance.  A  number  of  surgeons  perform  gastrojejuno8tomy  without 
the  U80  of  clamps,  in  order  to  lesson  the  ehanoe  of  postoperative  hemorrhage. 
In  infants  with  pvloric  atenosis  the  operation  is  necessarily  done  without 
clamps. 

Sonz'8  Oa8trojejimostomy  "en  Y." — Tn  order  to  avoid  vicious  circle  after 
ga8trojejunostomy,  which  \vas  more  frecjnent  when  a  long  jejunal  loop  was 
employed  than  now  when  the  operation  above  describcd  is  done,  Roux  devised 
the  following  operation ; 


Fio.  12.  —  PosTERioR  Gastro-enterostomt. 
Diaffram  8howinK  poiKition  and  direction 
of  openinK  and  direction  of  intcstine  after 
antiperistaltic  anastomosis. 
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The  incision,  opening  of  the  mesocolon,  and  isolation  and  clamping  of  the 
area  near  the  greater  curvature  of  stomach  are  carried  out  as  in  the  previous 
operation.  Puli  up  a  loop  cf  jejunum  about  8  in.  (20  cm.)  long,  the  center  of 
which  is  about  10  in.  (25  cm.)  from  the  beginning  of  the  jejunum.  Empty  the 
loop  of  intestinal  contents  and  clamp  with  a  rubber-covered  clamp.  Carefully 
apply  pads.  Divide  the  intestine  straight  across,  2  in.  distal  to  the  upper 
clamped  extremity,     Cut  into  the  mesentery  in  the  line  of  division  of  the 

jejunum  8ufBciently 
to  allow  mobilization 
of  the  divided  ends. 
By  2  layers  of  su- 
ture,  1  peritoneal 
and  1  through  ali  the 
layers  of  the  intes- 
tine and  stomach, 
anastomose  the  distal 
end  of  the  divided 
jejunum  into  the 
stomach  area  held  in 
the  clamp.  This  an- 
astomosis  m  a  y  be 
made  to  either  the 
anterior  or  posterior 
stomach  wall.  The 
line  of  incision  in  the 
stomach  should  equal 
the  diameter  of  the 
intestine.  Implant 
the  proximal  divided  end  into  the  side  of  the  jejunum  3  in.  (7.5  cm.)  below  the 
site  of  the  anastomosis  of  the  distal  end  to  the  stomach.  The  incision  in  the 
lateral  wall  of  the  intestine  where  anastomosis  is  made  is  vertical  and  equal  in 
length  to  the  diameter  of  the  intestine.  Sutures  are  inserted  as  in  the  previous 
method.  Suture  the  opening  in  the  omentum  to  the  gastrojejunostomy  site  and 
close  the  wound  (Fig.  13). 

Anterior  Oastrojejnnostomj:  Woolfler'8  Method. — Make  an  incision  4  to  5 
in.  (10  to  12  cm.)  long  in  the  epigastric  region,  %  in.  (1.5  cm.)  to  the  right  of 
the  median  line,  displace  the  rectus  outward,  open  the  peritoneum,  and  ex- 
amine  the  stomach  thoroughly.  Puli  up  the  mesocolon  and  colon  and  locate 
the  beginning  of  the  jejunum  as  descril)ed  above.  Puli  up  and  isblate  a 
loop  of  jejunum  about  18  in.  (45  cm.)  long,  alway8  keeping  in  mind  which  is 
the  distal  and  which  the  proximal  end  of  the  loop.  Empty  the  loop  of  intestinal 
contents  and  apply  the  lower  limb  of  a  gastrojejunostoray  clamp  to  an  area  of 
about  3  in.  (7.5  cm.)  of  the  apex  of  the  loop.  The  tip  of  the  clamp  should 
point  toward  the  distal  end  of  the  loop.    This  clamped  area  is  now  brought  up 


Fio.  13. — Roux'8  Gabtrojejunostomt  en  Y  Diagram.  Distal  limb 
united  to  stomach,  proximal  limb  united  to  jejunum  below  gastro- 
jejuno8tomy. 


ULCEK    OF    THE    STOilACIl 


158 


over  the  colon  uiitil  it  is  in  apposition  with  the  lo\vcrm(Jst  piiiit  of  tho  anterior 
wall  at  the  greater  ciirvature  of  the  stomafh*  Attarh  the  iippcir  liiiib  of  the 
gastrojejunostoinv  i-Iainp  and  puU  into  the  grasp  of  the  <?laTnp  aii  area  of  atom- 
ach  3  in.  (7.5  cm.)  lanp  to  be  anaatomogcd  ;  the  diref-tioii  of  tlie  clanip  ainl, 
therefore,  of  the  lino  of  anastomosis  slinnld  be  downward  and  to  the  right. 
Be  suro  that  the  proximal  linib  of  the  jejunum  wiU  not  constriet  the  transverse 
colon.  Bring  the  e!amped-off  ereas  oiit  of  the  abdominal  vvoiiiu!  aiid  appiv 
pads  fihntting  oflf  ali  tire  rest  of  tho  abdominal  t-avitv.  Perform  aiiastoniosia 
ezactlj  as  dcscribed  uiidcr  posterior  gastrojejiniostonij,  except  that  the  oiiter 
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Fio,  14.^ — AimcRioH  Gabtbojkjitnostokt.      Loop  of  jejunum  fastened  by  miittrt<M  stitch  beyond  atiii4p 
iomoBis  at  cach  end  to  prevoDt  kinking.     Eatero-aoaatoniosia  by  suture. 


layer  or  peritoneal  siitiire  is  slightlv  longer,  while  tho  incision  in  the  stoniach 
and  inte^tinal  wall  and,  therefore.  the  internal  Biitnre  are  shorter,  This  aiiiis  to 
preveiit  kinking  of  the  jejunal  loop  at  the  point  of  anastomosis.  As  ari  addi- 
tional  means  of  prcvcnting  kinking,  1  or  2  fine  catgut  sntnrea  attach  tho  in- 
testi nal  loop  to  the  stomarh  \vall  in  the  line  of  and  abovo  and  below  the  gastro- 
jejunostomv,  thns  snspending  the  intestinc  abnve  the  gastrojejnnostotnv  opcn- 
ing.  It  is  fnrther  to  be  noted  that  the  ineision  in  the  intostine  ahonld  be  mado 
6omewfaat  posteriorlv  to  the  line  opposite  the  me&enter\%  so  that  tho  jejunum 
shall  be  flat  agaifišt  the  stoniach  wall  after  the  viseera  are  rotnmed  tn  the 
abdominal  cavitv  (Fig,  14). 

After  anterior  gastrojejiinostomy,  vicions  cirde  h  particnlarlj  apt  to  occur, 
and  for  tbia  reason  an  entero-enterostomj  by  lateral  anastomosis  is  usuallj 
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done  about  3  in.  (7.5  cm.)  below  the  gastrojejunostomv  opening.  This 
mav  be  done  by  means  of  a  Murphy  button  or  by  suture.  If  sature  is 
emplojed,  the  2  convex  surfaces  are  brought  together  and  the  anastomosia  made 
exactly  as  described  in  posterior  gastrojejunofitomv,  its  purpoee  being  to  aIIow 
any  stomach  contenta  escaping  from  the  pyloru8,  the  hepatic  and  pancreatic 
secretiona  to  empty  from  the  proximal  into  the  distal  loop  withoiit  being  re- 
gurgitated  into  the  stomach. 

Anterior  Oastrojejunoftomj:  Kocher^s  Hethod. — ^Eocher'8  method  of  anasto- 
mosis  diifers  from  the  preceding  in  the  fact  that,  after  the  separation  of  the 
gastrocolic  omentum  from  about  2  in.  (5  cm.)  of  the  greater  curvature,  a  loop 
of  jejunum  16  in.  (40  cm.)  long  is  pulled  up,  emptied,  and  clamped  off.  The 
point  of  anastomosis  is  chosen,  and  just  proximal  to  this  point  the  wall  of  the 
intestine  is  infolded  transversely  on  its  convex  surface  and  sutured  with  a  few 
I^mbert  sutures  to  make  a  spur.  The  proximal  limb  of  the  jejunum  loop  at 
the  point  infolded  is  sutured  to  the  stomach  just  beliind  the  lowe8t  point  of  the 
greater  curvature,  leaving  the  end  of  sutures  long,  the  line  of  suture  of  the  in- 
testine being  transverse  to  the  long  axi8.  A  curved  incision  a  little  less  than 
the  breadth  of  the  intestine  is  made  Vi  i"«  (.625  cm.)  below  this  suture  line 
through  the  intestinal  wall,  and  a  similar  curved  incision  of  the  same  length  is 
made  Vi  i"-  (.625  cm.)  above  the  suture  line  on  the  stomach  wall.  The  edges  of 
the  incisions  in  the  stomach  and  intestine  are  united,  and  the  serous  layer  of 
suture,  inserted  posteriorly  as  a  first  step,  is  continued  in  front.  To  prevent 
kinking,  the  proximal  limb  must  be  sutured  to  the  stomach  above  the  point  of 
anastomosis.  (Kocher  ušes  3  layers  of  sutures,  the  middle  layer  being  through 
the  serosa  and  muscular  coat.) 

Oaitrojejnnoitoiiij  bj  Other  Heans  than  Sntnre. — When  the  operator  has  ex- 
perience  and  is  able  to  work  rapidly,  ga8trojejunostomy  should  be  performed 
by  means  of  suture.  If  the  patient's  condition  is  serious  and  speed  is  essential 
to  save  life,  an  anastomosis  mav  be  done  by  the  Murphy  button,  but  this  adds 
an  element  of  danger  from  sub8equent  leakage  and  infection,  and  the  opening 
cannot  be  made  as  large  as  by  suture.  The  methods  of  anastomosis  by  the  Mc- 
Graw  elastic  ligature  and  the  Maury  twine  suture,  both  of  which  aim  at  a 
gradual  cutting  through  of  an  opening  betwcen  the  intestine  and  stomach  by 
pressure  necrosis,  while  thev  lessen  the  danger  from  prolonged  operation  and 
infection  as  immediate  results  of  operation,  introduce  the  element  of  uncer- 
tainty  of  accomplishing  their  purpose  and  cannot  be  employed  when  an  im- 
mediate opening  between  the  stomach  and  intestine  is  desired,  as  it  takes  an 
average  of  72  hours  to  establish  the  communication. 

Complications  and  Canses  of  Failure  after  Oastrojejnnostonij. — The  compli- 
cations  and  causes  of  failure  after  gastrojejunostomy  are  (1)  hemorrhage,  (2) 
rcgurgitant  vomiting  or  vicious  circle,  (3)  peptic  ulcer  of  the  jejunum,  (4)  in- 
testinal obstnietion  due  to  internal  hemia  or  other  causes,  (5)  closure  of  the 
opening,  (6)  too  rapid  emptying  of  the  stomach. 

HEMORRHAGE. — This  may  occur  from  the  ulcer  or  ulcers,  but  most  fre- 
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qTiently  the  bleeding  comes  from  the  line  of  anastomosis.  Gcntleness  in  hand- 
ling  the  stomach  and  infolding  of  the  ulcer  by  suture  aim  to  prevent  post- 
operative  hemorrhage  from  the  ulcer.  (Jare  in  the  application  of  the  deep  layer 
of  sutures^  seeing  that  ali  3  lajers  of  the  stomach  and  intestinal  wall  are  in- 
cluded  in  each  individual  stitch  and  making  sure  that  each  stitch  is  pulled 
tight  before  the  needle  is  again  inserted,  prevent  hemorrhage  from  the  line  of 
anastomosis.  In  addition  to  this,  on  loosening  the  clamp  before  inserting  the 
final  serous  suture,  aH  bleeding  from  the  edges  should  be  stopped  by  additional 
sutures  if  necessary.  A  few  surgeons  avoid  the  use  of  clamps  in  the  perform- 
ance  of  gastrojejuno8tomy  to  lessen  the  danger  of  hemorrhage. 

BEGUBGITANT  VOMITING  OR  VICIOUS  CIRCLE.— Regurgitant  vomiting  or 
vicious  circle  is  due  to  obstruction  of  the  jejunum  proximal  or  distal  to,  or  at 
the  point  of  anastomosis,  caused  by  kinking  or  rotation  of  the  jejunum,  or  by 
the  improper  placing  of  the  anastomosis  on  the  stomach  wall,  so  that  the  stom- 
ach contents  are  emptied  into  the  proximal,  instead  of  into  the  distal  loop.  It 
rarely  occurs  with  the  posterior  "no-loop"  gastrojejunostomv,  and  for  that 
reason  this  is  the  operation  of  choice.  If  a  loop  is  left  in  posterior  gastro- 
jejunostomy,  kinking  and  obstruction  mav  occur.  Eiitero-anastomosis  below 
the  ga8trojejimostomy,  division  of  the  proximal  loop  and  implantation  of  it  to 
the  jejimum  distal  to  the  gastrojejunostomv  opening,  as  in  Roux's  operation, 
the  performance  of  Roux'8  operation,  or  occlusion  of  the  pvlorus  may  be  per- 
formed  at  the  time  of  the  original  gastrojejunostomv,  especially  in  anterior 
ga8trojejunostomy,  where  regurgitant  vomiting  is  apt  to  occur,  or  may  be  done 
if  this  complication  ensues  after  a  gastrojejunostomv.  The  vomiting  may  con- 
sist  of  large  quantities  of  duodenal  and  jcjunal  contents,  or  there  may  be  a  con- 
stant  and  frequent  regurgitation  of  bile.  If  it  appears,  gastric  lavage,  admin- 
istered  with  čare  and  using  small  quantities  of  water  at  a  time,  should  be  prac- 
tieed.  When  persistent  and  not  controlled  by  lavage,  one  of  the  before-men- 
tioned  operations  must  be  done. 

PEPTIC  ULCER  OF  THE  JEJUNUM.— Ulccration  of  the  jejunum  a  few 
inclies  below  the  point  of  anastomosis  or  at  the  margin  of  the  anastomosis  may 
occur  either  a  few  week8  or  even  year8  after  a  gastrojejunostomy.  In  aH 
recorded  cases  the  ulccration  has  follo\ve(l  ga8trojejunostomy  for  non-malignant 
disease.  Gastrojejunal  ulcer  mav  l>e  due  to  an  infected  hematoma  or  a  non- 
absorbable  suture  along  the  lino  of  anastomosis.  Jejuiial  ulcer  is  probably  due 
to  the  action  of  the  acid  gastric  sccretion  on  the  jejunal  mucosa  which  normally 
IS  bathed  by  an  alkaliiio  sccretion,  plus  infoction.  In  the  majority  of  cases 
liyperacidity  of  the  gastric  juico  is  prcscnt,  but  not  invariablv,  and  Wilkie 
(43),  after  animal  exj)criiiuMit.s,  coiichKliMl  that  liNpcraciditv  of  the  gastric  con- 
tents alone  was  not  sutticicnt  to  cansc  jcjunal  ulccM-ation.  It  has  boon  proved 
that  the  uppor  scgiiuMit  of  tlu*  jojnnnni  is  more  n^sistant  to  the  gastric  juice  than 
the  lower;  thereforc*,  tlio  luon*  dislant  from  tlic  stomach  the  anastomosis  is 
made — that  is,  the  lo\vcr  (lowii  on  tho  jc;unr;!ri  tlio  greatcr  the  liabilitv  to 
jejunal  ulvfcratioii.     Tlence  \{:\  iiifrocpuMicv  ii!'!(»r  ti  e  posterior  no-loop  gastro- 
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jejunostomj  and  its  greater  frequency  with  the  anterior  operation.  Because 
of  the  diverting  of  the  alkaline  duodenal  secretioii  3  in.  (7.5  cm.)  below  the 
point  of  anastomosis  in  Eoux'8  operation,  it  follow8  the  latter  operation  more 
frequently  than  any  other  form  of  gastrojejunostomy. 

Jejunal  uleeration  is  giiarded  against  by.performing  the  posterior  no-loop 
gastrojejuno8tomy,  and  prevention  of  the  ulceration  which  occurs  at  the  margin 
of  the  stoma  is  assisted  by  careful  approximation  of  the  edges  of  the  mucous 
membrane  of  the  stomach  and  intestine  and  by  the  use  of  catgut  for  the  deep 
suture  instead  of  non-absorbable  material. 

When  sueh  ulceration  occurs  either  at  the  point  of  anastomosis  or  in  the 
jejunum,  Mayo  Eobson  (34)  advises  one  of  the  following  procedures,  depcnd- 
ing  on  the  condition  found:  (I)  If  the  original  ulcer  at  the  pylorus  or  duode- 
num  has  healed  without  stricture,  dctach  the  jejunum  from  the  stomach,  exciso 
the  ulcer  and  if  nece8sary  resect  the  jejunum,  close  the  opening  in  the  stomach, 
and  restore  continuity  in  the  jejunum.  (II)  If  the  pyloric  or  duodenal  ulcer 
has  healed,  causing  stenosis,  detach  the  anastomosis,  excise  the  ulcer  or  ulcerated 
segment  of  the  intestine,  pcrform  a  new  ga8trojejunostomy  either  by  posterior  or 
by  Eoux's  anterior  mcthod,  or  close  the  anastomosis  and  perform  Finney's 
pyloroplasty.  (III)  If  the  ulcer  is  only  in  the  jejunum  at  a  sufficient  distance 
below  the  line  of  anastomosis,  which  is  liealthy,  excise  the  ulcer  or,  if  necessary, 
resect  the  jejunum  without  interference  \vith  anastomosis.  (IV)  If  the  patient  is 
in  such  a  desperate  condition  that  he  will  not  bear  prolonged  operation,  perform  a 
jejunostomy  and  thus  give  complete  rest  to  the  ulcerated  area  by  jejunal  feeding. 

II.  J.  Paterson,  in  cases  of  recurrent  jejunal  ulceration,  recommends  a 
modification  of  Roux's  operation  to  divert  the  alkaline  pancreatic  and  biliary 
secretion  into  the  stomach  to  neutralize  the  acid  secretion. 

INTESTINAL  0B8TRUCTI0N  OR  INTERNAL  HERNTA. — Hemia  of  the  small 
intestine  into  the  Icsser  sac  inay  occur  after  posterior  gastrojejunostomy.  It  ia 
prevented  by  suture  of  the  margins  of  the  rent  in  the  mesocolon  along  the  line 
of  suture  of  the  gastrojejunostomv  opening.  After  anterior  gastrojejunostomy, 
obstruction  of  the  transversc  colon  mav  occur  if  the  loop  of  jejunum  used  for 
the  anastomosis  is  too  short,  or  the  small  intestine  may  pass  through  the  jejunal 
loop  and  hecome  ohst metod. 

CLOSURE  OF  TIIE  OPENING. — The  gastrojejunostomy  opening  in  a  few 
cases  has  beconie  closed.  Tliis  has  usually  occurred  after  the  gastrojejunostomv 
has  been  performed  by  a  Murphv  button  or  the  stoma  is  improperly  placed,  so 
that  the  gastric  contonts  continue  to  pass  through  a  stili  patent  pylorus.  To 
prevent  this  occurrence,  the  opening  in  the  stomach  sliould  be  2  in.  (5  cm.) 
in  length  and  reacli  to  the  greater  curvature  to  insure  complete  drainage.  Moy- 
nilian  considers  the  excision  of  the  ellipse  of  mucous  membrane  from  both 
stomach  and  jejunum,  as  described  under  posterior  gastrojejunostomy,  to  be  of 
importance  in  establishing  the  opening.  Many  surgeons  now  perform  an  oc- 
cliision  of  tlio  pvlorus  with  gastrojejunostomy  as,  if  the  new  opening  does  not 
fuuctionate,  its  tendeiicv  wil]  be  to  close  sp()ntaneously. 
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TOO  BAPID  EMPTYING  OF  THE  STOMACII.— Cases  have  been  reported 
wliere  tho  relief  of  the  gastric  sjmptoms  has  not  followed  gastrojejimostomj  and 
the  X-ray  has  demonstrated  too  rapid  emptying  of  the  stomach.  This  sequel 
would  appear  to  be  less  likely  to  occur  if  the  stoma  is  made  as  near  the  pyloric 
end  of  the  stomach  as  the  pathological  condition  allow8,  and  at  the  same  tirno 
thorough  drainage  not  interfered  with.  Too  large  an  opening  should  also  be 
avoided. 

EXQI8I0N   OF   OASTBIO   ITIiOEB 

The  influence  of  gastrojejunostomy  iipon  the  establishment  of  a  cure  of 
pyloric  and  duodenal  ulcers  has  been  demonstrated.  Chronic  ulcers  of  the 
lesser  curvature  at  some  distance  from  the  pvlonis,  the  so-called  saddle-shaped 
ulcers,  and  ulcers  of  the  posterior  wan  of  the  stomach  are  freqnently  not  bene- 
fited  by.this  form  of  treatment  and  should,  therefore,  when  possible,  be  excised. 
When  the  ulcer  is  close  to  the 
cardia  or  is  adherent  pos- 
teriorly  to  the  pancreas  or 
above  to  the  liver,  the  opera- 
tion  may  be  extremely  diffi- 
cult.  In  one  čase  I  found 
that  a  large  callous  ulcer  of 
the  lesser  curvature  had  per- 
forated,  the  perforation  be- 
coming  closed  by  adhesion 
to  the  liver,  so  that  it  was 
easier  to  excise  a  wedge- 
shaped  portion  of  tho  liver 
with  the  ulcer  rather  than  to 
attempt  a  separation.  This 
čase  was  of  special  intcrest 
as  a  demonstration  of  the  im- 

portance  of  exci8ion,  aa,  although  the  patient  wa8  onlv  *M  vears  of  age,  micro- 
scopical  examination  of  the  specimen  8h()\ved  the  prcsence  of  carcinoma.  The 
operation  was  done  a  vear  and  a  half  ago  and  the  patient  is  in  good  health  with 
no  signs  of  recurrence.  Tf  the  ulcer  is  of  the  antcrior  wall,  ita  excision  or  in- 
folding  presents  little  difficultv ;  therefore,  only  excision  of  those  on  the  lesser 
curvature  and  of  the  posterior  wall  will  be  described. 

Ezcision  of  TJlccr  of  the  Lesser  Curvature. — ^lake  an  incision  through  the 
right  rcctus  muscle  or  preferablv  the  median  line  if  the  diagnosis  has  been 
niado  and  excision  detennined  on.  Examine  the  stomach  and  determine  if  it 
is  adherent  posteriorlv ;  ligate  the  coronary  artcrv  and  vein  on  the  lesser  curva- 
ture on  each  side  of  the  ulcer.  After  liiration,  divide  the  gaatrohopatic  omoii- 
tum;  free  the  ulcer  posteriorlv,  pack  laparotomv  pads  into  the  leaser  sne  bob  i  nI 
the  stomach  and  apply  2  rubbcr-covered  clamps  without  compresaion  to  t^  c 


Fio.  15. — Exci8ioN  OF  Ulcer  of  Lemer  Curvature.  Meth- 
od  of  suturins  af ter  cicision. 
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stomach  on  each  side  of  the  ulcer,  leaving  a  good  free  margin  of  stomach  wall 
on  each  side  of  the  ulcer  for  sutiire.  The  clamps  form  a  triangle  with  the  tips 
meeting  at  the  apex  of  the  triangle,  the  lesser  curvature  being  its  base.  Excise 
the  ulcer,  removing  a  triangular  wedge  from  both  anterior  and  posterior  wall, 
the  common  base  being  the  ulcer  at  the  lesser  curvature.  Make  the  excised 
wedge  as  short  as  possible  so  as  not  to  approach  the  greater  curvature  any  more 
than  necessarj  and  thus  cause  deformitj  of  the  stomach  when  sutures  are  in- 
serted.  Approximate  the  clamps.  A  Connell  continuous  loop  on  the  mucosa 
through-and-through  suture  of  O  chromic  catgut  is  used.  Starting  at  the  apex 
of  the  posterior  triangle,  that  is,  the  angle  nearest  the  greater  curvature  on  the 
posterior  stomach  wall,  the  stitch  is  inserted  in  the  mucosa  of  one  side,  passes 
through  ali  coats,  including  the  serous  coat,  enters  the  serosa  of  the  other  sido 
through  ali  coats,  emerging  through  the  mucosa,  reenters  the  mucosa  on  same 
side  %  in.  (.3  cm.)  away,  passes  through  aH  coats,  enters  the  serosa  of  the 
other  side,  and  emerges  on  the  mucosa  Vs  in.  (.3  cm.)  away  from  original  point 

of  entrance,  where  it  is  tied. 
This  continuous  stitch  which  in- 
folds  the  stomach  wall  and 
brings  the  serous  coats  in  con- 
tact,  is  continued  up  the  V  in 
the  posterior  stomach  wall  to  the 
lesser  curvature,  from  which  it 
continues  down  the  anterior 
wall  to  the  apex  of  the  anterior 
triangle  (Fig.  15). 

Eemove  the  clamps,  stop- 
ping  bleeding  by  extra  sutures 
when  necessary;  then  reinforce 
the  whole  suture  line  with  a 
row  of  Lembert  sutures  of  Pa- 
genstecher  thread,  beginning 
posteriorly  and  continuing  over 
the  anterior  stomach  wall.  Re- 
move  the  pads,  insert  a  rubber 
dam  drain  into  the  lesser  sac,  leading  it  out  of  the  upper  angle  of  the  wound, 
and  close  the  wound. 

It  is  obvious  that  the  transverse  suture  of  the  wound  left  after  the  excision  of  a 
considerable  area  of  the  lesser  curvature  must  necessarily  cause  shortening  of  the 
lesser  curvature  and,  therefore,  a  great  deal  of  deformitv  of  the  stomach,  approx- 
imating  the  pvlorus  to  the  cardiac  orifice.  This  deformity  may  be  rendered  less 
in  soino  oases  by  omploving  the  method  of  suture  illustrated  in  Figure  16. 

When  the  ulcer  is  small,  it  mav  be  possible,  after  freeing  the  lesser  curva- 
ture uiid  lisfatin^r  the  coronarv,  aa  described  above,  to  grasp  the  posterior  stom- 
ach wall  about  •%  in.  (2  cm.)  below  the  ulcer  with  a  volsella,    Apply  a  second 


Fio.  16. — Exci8ioN  o  F  Ulcer  of  Lesser  Curvature. 
Method  of  suturo  to  avoid  approxiniation  of  pyloric 
and  cardiac  cnds  of  lesser  curvature. 
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volsella  to  the  anterior  stomach  wall  %  in.  (2  cm.)  below  the  ulcer.  Puli  iipon 
the  volsellfle  and  apply  a  rubber-covered  clamp  at  right  angles  to  the  long  axis 
of  the  stomach  so  as  to  clamp  off  the  fold  of  the  stomach  pulled  up.  Excise  the 
ulcer.  Suture  vertically  with  a  double  row  of  sutures,  as  described  above,  the 
inner  row  a  ehromic  catgut  Connell  suture  and  the  outer  a  Lembert  suture  with 
Pagenstecher  thread. 

Transgastric  Ercision  of  THcer  of  the  Fosterior  Wall. — Ulcers  of  the  pos- 
terior  stomach  wall  adherent  to  the  pancreas  may  in  some  cases  be  freed  and 
excised  by  means  of  division  of  the  gastrohepatic  or  gastrocolic  omentum  and 
access  obtained  to  them  in  this  manner.  In  certain  cases,  however,  Wm.  J. 
Mayo  (24)  has  found  excision  easier  by  the  transgastric  method.  The  opera- 
tion  is  performed  as  follows:  After  division  of  tlic  gastrohepatic  and  gastro- 
colic omentum,  the  ulcer  is  freed  as  umch  as  possible  posteriorly,  if  possible 
without  opening  the  stomach.  Gauze  pads  are  inserted  carefully  behiud  the 
stomach  to  stop  bleeding  and 
prevent  infection.  Make  a 
vertical  incision  in  the  an- 
terior wall  of  the  stomach,  or, 
if  the  ulcer  is  large,  and  a  long 
incision  will  probably  be 
needed,  make  the  incision 
parallel  to  the  long  axi8  of  the 
stomach.  If  the  ulcer  can  be 
freed  with  the  lef t  hand 
through  the  lesser  omentum, 
the  posterior  stomach  wall 
bearing  the  ulcer  may  be 
pushed  through  the  incision  in 
the  anterior  wall  and  excised. 
If  the  ulcer  has  not  been  freed, 
it  should  be  exci8ed  by  an  in- 
cision from  within  the  stom- 
ach, the  incision  passing  first 
through  the  mucous  coat  of  the 
stomach.  To  remove  the  ulcer  it  may  be  necessary  to  shave  off  a  thin  laver  of 
pancreas  to  which  it  is  adlierent.  The  posterior  wound  is  closed  by  a  row  of 
linen  serous  sutures,  then  a  rovv  of  through-and-through  catgut  sutures.  It  mav 
be  difficult  or  even  impossible  to  insert  properlv  the  row  of  serous  sutures. 
Mayo  closes  the  posterior  wo\md  by  a  single  row  of  ehromic  catgut  through- 
and-through  sutures,  reinforcod  by  a  few  linen  mattress  sutures  to  prevent 
separation,  due  to  earlv  absorption  of  the  catgut  sutures  (Fig.  17).  The 
anterior  wound  should  be  closed  hs  described,  and  the  lesser  sac  drained  with  a 
folded  rubber  dam  drain  through  the  opening  in  the  gastrohepatic  omentum 
leading  out  of  the  abdominal  wound. 


Fio.  17. — Transoabtric  Excibion  of  Ulcer  of  Posterior 
Wall  of  Stomach.     After  method  of  Mayo 
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OCOLUSION  OF  THE  PYI«OBUS 


In  order  to  prevent  vicious  circle,  the  closure  of  a  non-functionating  gastro- 
jejiinostomj  caused  by  the  gastric  contents  continuing  to  leave  the  storaach 
through  a  stili  patent  pyIonis,  and  the  passage  of  the  gastric  contents  over  an 


Fio.  18. — OccLuaioN  of  ths  PriiORns,  von  Eisblsbbbo^s  Mutrod. 


nlcerated  area  in  the  region  of  the  pyloriis  or  in  the  duodenum,  or  in  order  to 
promote  the  healing  of  a  duodenal  fistula,  a  number  of  surgeons  practice  oc- 
clusion  of  the  pjlorus  in  connection  with  gastrojejunostomj.  Paterson  (31) 
considers  it  an  unnecessary  coniplication  of  ga8trojejunostomy.  The  operation 
is  also  advocated  by  those  surgeons  who  treat  cases  of  gastroptosis  by  means  of 
gastrojejunostomy. 

Indications. — The  indications  for  occlusion  of  the  pylorus  are  undetermined 
and  the  mattcr  is  stili  open  to  discussion. 

Hethods. — A  large  number  of  methods  has  been  suggested.  The  most  radi- 
cal  is  that  followed  by  von  Eiselsberg  (9),  who  divides  the  stomach  proximal 
to  the  pylorus  and  inverts  the  divided  ends  of  the  stomach  and  duodenum, 
closing  each  by  means  of  a  double  row  of  sutures  (Fig.  18).  Berg  (2)  passes 
a  heavy  Pagenstecher  thread  around  the  pylorus,  picking  up  the  subserous  coat 
at  a  few  points  to  prevent  displacement  of  the  occluding  thread  and  tying  it 
just  tight  enough  to  occlude  the  pylorus  without  cutting  into  the  stomach  walls 
(Fig.  19).  This  method  has  been  modified  by  inserting  a  row  of  Lembert 
sutures  over  the  occluding  thread,  completely  burying  it  (Fig.  20).     Othera 
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flo.  19. — occlusion  op  the  pvlobus  bt 
Means  op  Linen  Thread  Tibd  Abound 
Pylobu8. 


have  inserted  a  double  row  of  occluding 

sutures,  eitlier  passing  the  sutures  en- 

tirely  around  the  pjlonis  or  pyloric  end 

of  the  stomach,  or,  in  the  event  of  dense 

adhesions  or  induration  of  the  posterior 

wall,  applving  the  sutures  so  as  to  oflFect 

an  oeclusion  by  the  infolding  of  the  an- 

terior  wall  (Figs.  21,  22).     According 

to  the  experience  of  Bier  (4),  Leriche 

(20),  and  others,  such  occhision  sutures 

frequently  cut  through  in  tirne  and  the  pylorus  again  becomes  permeable. 
Bogoljuboff  (6)  and  Wilms  (44)  use  fascial  strips  taken  from  the  posterior 

rectus  sheath,  passed  around  the  pyloru3 
and  tightened  as  an  oeclusion  suture 
and  also  as  a  means  of  suspension  of 
the  pylorus.  Iloffmann  (IG)  modifies 
this  by  division  of  the  serous  and  mus- 
cular  coats  around  the  stomach,  buries  a 
strip  of  fascia  in  the  line  of  incision, 
and  re-unites  the  divided  coats,  thus  pre- 
venting  adhesions.  Polva  (33)  ušes  the 
ligamentum  teres  hepatis,  which  has 
been  removed,  as  a  circumscribing  liga- 
turc,  and  Herscher  (15),  following  the 

idea  of  Rovsing  in  cascs  of  hepatosis,  divides  the  end  of  the  round  ligament  near 

the  umbilicus,  passes  it  around  the  pylonis,  constricting  it,  and  fastens  the  free 

end  in  the  upper  part  of  the  abdominal 

incision,  thus  occluding  and  suspending 

the  stomach.    Girard  (11)  makes  a  ver- 

tical  incision  down  to  but  not  through 

the  mucous  membrane  of  the  pylorus, 

which  he  converts  by  suture  into  a  hori- 
zontal suture  line,  the  roverse  of  what  is 

done  in  the  Ileinekc-^rikulicz  pvloro- 

plastv.     Bartlett   (1)   pasacs  a  spatula 

bohiud  the  pvloric  portion  of  the  stom- 
ach  through    a   slit   in   tho   gastrocolic 

omentum,  thon  thrnsts  a  motal  skewer 

directlv  through  both  \valls  of  the  stom- 
ach into  the  loasor  poritoneal  cavitv  and 

out  again  so  as  to  onconipasa  about  half 

tho   distanco  botwoon   both   ourvaturos. 

A  clamp  is  plaood  bohind  tho  sko\vor  and  sovoral  mattress  sutures  are  introduced 

through  the  whole  thicknoss  of  both  walls  of  the  stomach,  between  the  skewer 
12  0 


Fio.  20. — OccLusioN  op  the  Ptlorus.    Occlud- 
ing suture  buricd  by  Lembert  suture. 


Fig.  21. — PrLORic  Occlubion.  Method  of 
closure  whcn  dense  adhesions  of  posterior 
wall  are  present.  Sutures  inserted  in  an- 
tenor  stomach  wull  proxinial  to  pyloru8. 
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and  clamp.    With  a  sharp  knife  the  8kewer  and  stomach  wall  in  front  of  it  is 
cut  out,  the  mattress  suture  tied,  the  clamp  then  removed.     The  4  parallel 

stomach  edges  are  united  with  a  running 
suture  of  Pagenstecher,  and  the  resulting 
raw  edge  buried  by  a  continuous  Lembert , 
suture. 

Brewer  (7)  has  made  use,  in  animal 

experiment8,  of  an  aluminum  band  1  cm. 

wide  and  5  cm.  long  folded  around  the 

pyloru8   with    sufficient   compression    to 

x^     ««    T^         ^  «  obliterate  the  lumen. 

Fio.  22. — Ptloric  Occlusion.      Suturea  .  i        i«     i 

8hown  in  Figure  21  tied.  Which  01  these  many  mcthods  Wlll 

prove  most   satisfactorj   only  time   can 

teli,  as  the  question  of  pyloric  occlusion  is  one  of  the  newer  developments  of 

gastric  8urgery. 

TBEATMENT  OF  GASTBIO  HEMOBBHAGE  DUE  TO  ULOEB 

Indications. — It  is  generally  conceded  that  prof  use  hemorrhage  from  the 
stomach  is  best  treated  by  medical  means.  Mayo  quote8  Brinton:  "Ninety  to 
ninety-six  per  cent.  of  gastric  and  duodenal  hemorrhages  cease  spontaneou8ly. 
Fatal  hemorrhages  occur  in  four  to  ten  per  cent.,  and  in  fifty-five  per  cent.  of 
these  the  splenic  vessel  is  involved."  He  also  quotes  Savariand:  "Eighteen 
and  one-half  per  cent.  of  those  dying  from  hemorrhages  die  so  quickly  that  an 
operation  could  not  be  performed."  The  indication  for  treatment  then  would 
be  repeated  or  continued  hemorrhage  from  the  stomach  which  is  exsanguinating 
the  patient. 

Operative  Procedure. — Obviously  the  ideal  method  of  treatment  would  be 
the  direct  ligation  of  the  bleeding  vessel  or  excision  of  the  bleeding  area  fol- 
lowed  by  suture  of  the  stomach  wall,  but  unfortunately  in  a  large  percentage 
of  cases  the  point  of  hemorrhage  cannot  be  found,  as  the  hemorrhage  comes 
from  a  small  fissure  or  erosion  of  the  stomach  wall,  as  well  as  from  the  edge 
or  eroded  base  of  a  callous  ulcer,  and  frequently  the  condition  of  the  patient 
renders  prolonged  search  impossible.  If  the  ulcer  is  found  on  the  anterior  wall, 
excision,  if  the  ulcer  is  not  too  large  and  the  patient's  condition  permits,  or 
inversion  should  be  done.  If  the  anterior  wall  appears  normal,  an  incision 
through  it  may  be  made  for  inspection  of  the  posterior  wall,  as  described  under- 
transgastric  excision  of  ulcer.  This,  for  the  reasons  before  mentioned,  usually 
proves  unsatisfactory.  Eovsing  (36)  in  such  cases  uscs  a  •  diaphanoscope  or  a 
gastroduodenoscope  inserted  through  a  small  opening  and  illuminating  the 
stomach,  to  find  the  bleeding  area.  If  the  ulcer  is  near  either  curvature,  ligation 
of  the  vessels  running  toward  the  ulcer  may  be  practiced,  as  recommended  by 
Witzel. 

The  indirect  method  most  usually  employed  is  the  performance  of  a  pos- 
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terior  gastrojejunostomj,  together  with  infolding  of  the  ulcer  whenever  pos- 
sible,  a  procedure  followed  by  manj  surgeons.  Mayo  and  others,  liowever, 
have  reported  fatal  duodenal  hemorrhage  several  days  after  a  posterior  gastro- 
jejuno8tomy.  For  hemorrhage  from  pyloric  and  duodenal  ulcers  which  cannot 
be  exeised  at  the  tirne,  if  ga8trojejuno8tomy  is  done,  pyloric  oeclusion  should 
accompany  the  operation. 

The  most  recent  statistics  of  the  results  of  operation  for  acnte  hemorrhage 
are  those  of  Rodman  (35),  who  reports  10  cases  with  only  1  death.  He  col- 
lected  reports  of  33  cases  operated  on  since  the  reports  of  Tuffier  and  of  Connell 
in  1905.    There  were  8  deaths,  a  mortality  of  24.2  per  cent. 

TBEATMENT  OF  PEBFOBATINa  ITLOEB  OF  THE  STOMAOH  OB  DUODENUM 

The  mortality  of  perforating  ulcer  of  the  stomach  or  duodenum  increases 
with  each  hour  operation  is  delayed ;  therefore,  rapid  diagnosis,  as  well  as  rapid 
operation,  is  essential  to  favorable  results.  The  first  operation  for  perforation 
of  an  ulcer  was  performed  by  v.  Mikulicz  in  1880. 

The  incision  is  made  in  the  epigastric  region  in  the  median  line  or  through 
the  right  rectus.  On  opening  the  peritoneum,  gas  and  fluid  escape.  The  fluid 
may  be  thin  and  cloudy  from  beginning  peritoneal  irritation ;  it  may  be  puni- 
lent  if  the  operation  has  bcen  delayed ;  or  it  may  contain  bile  if  the  ulcer  is  in 
the  duodenum,  or  food  particles  if  the  opening  is  large  enough,  as  is  not  usually 
the  čase  in  the  stomach.  If  the  fluid  is  bile-stained,  search  the  duodenum  at 
once  for  the  ulcer,  otherwise  examine  the  stomach.  The  perforation  may  be 
located  l)y  the  escape  of  bubbles  of  gas  or  by  adherent  lymph  or  adhesions.  If 
nothing  points  to  the  location,  begin  the  examination  in  the  region  of  the  pylorus 
and  lesser  curvature.  On  locating  the  ulcer,  close  it  at  once  if  possible  with  1 
or  2  catgut  through-and-through  stitches  or  a  purse-string  suture.  Have  the 
anesthetist  pass  a  stomach  tube  and  empty  the  stomach.  Insert  a  row  of  Lem- 
bert  sutures,  inverting  the  first  stitch.  In  many  cases  the  perforation  will  be 
surrounded  by  an  acutely  inflamed,  indurated  area  through  which  the  suture 
immediately  cuts.  Seidel  (38)  inserts  vertical  supporting  sutures  of  heavy 
silk  through  ali  the  coats  of  the  stomach  on  eaeh  side  of  the  perforation,  tying 
them  loosely,  so  thev  will  not  cut  through.  Then  the  closing  sutures  are  in- 
serted  horizontally  abovc  and  below  the  perforation,  the  traction  being  on  the 
supporting  sutures.  These  are  covered  by  a  layer  of  Lembert  sutures  or  by  the 
omentum.  Whcn  tlic  perforation  cannot  be  closed  by  suture,  which  should 
alway8  be  done  if  possible,  it  mav  be  closed  bv  omentum  sutured  into  the  open- 
ing. The  gall-bladdor  has  been  used  for  this  purpose.  If  the  ulcer  is  small, 
exci8ion  may  be  the  wisest  procedure. 

As  to  the  necessitv  of  gaatrojejunostomy  being  performed  at  the  time  of 
closure  of  the  perforation,  this  should  not  be  done  as  a  routine.  If  the  closure 
of  the  perforation  of  the  dnodenum  or  pvlorus  causcs  a  marked  narrowing,  it  is 
a  nece8sity.    If  the  closure  and  sul)sequent  healing  of  the  ulcer  aro  apt  to  result 
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later  in  marked  naiTowing  of  the  pyloni8  or  duodenum,  and  the  opcration  is 
performed  early,  before  peritonitis  has  occurred,  and  if  the  patient^s  condition 
remains  good,  gastrojejunostomjr  may  be  done  at  the  primary  operation ;  other- 
wise,  it  increases  the  danger  to  such  a  degree  that  it  is  bost  postponed  to  a  later 
tirne. 

After  closure  of  the  perforation  and  the  performance  of  posterior  gastro- 
jejuno8toniy  or  not,  as  indicated,  the  toilet  of  the  peritoneura  and  the  question 
of  drainage  will  depend  on  the  condition  present.  With  slight  soiling  of  the 
peritoneum  and  early  operation,  gentle  sponging  in  the  iipper  abdomen  is  aH 
that  is  nece8sary,  and  the  wound  is  closed  withont  drainage.  If  the  operation 
has  been  delayed  until  marked  general  peritonitis  is  present,  the  left  hand  is 
passed  down  under  the  anterior  abdominal  wall  and  a  good  sized  suprapubic 
štab  wound  made,  through  which  a  large  folded  rubber  dam  drain  is  passed  to 
the  bottom  of  the  pelvis.  If  the  closnre  of  the  stomach  wound  is  doubtfnl  or 
there  is  fear  of  the  stitches  cntting,  the  operative  woimd  should  also  be  drained 
by  a  small  folded  rubber  dam  drain,  otherwise  not.  The  patient  is  put  to  bed 
in  the  Fowler  position  and  free  use  is  made  of  rectal  enemata  of  water  or  the 
Mnrphy  drip,  and  of  saline  by  hypodermoclysis. 


PLASTIC  OPERATIONS  ON  THE  PTLOBUS:  PYLOBODIOSIS,  P7L0B0- 
PLASTT;  OASTBODUODENOSTOMT 

Theoretieally  a  plastic  operation  on  the  pylorus  would  appear  to  be  pref- 
erable  to  ga8trojejunostomy  in  the  treatment  of  pyloric  stenosis,  as  the  dangerg 
of  vicious  cirele,  jejunal  ulcer,  or  intestinal  obstruction,  which  may  follow 
gastrojejnnostomy,  are  removed  and  the  normal  physiological  process  of  diges- 
tion  is  less  interfered  with.  nowever,  the  simpler  methods  of  pyloroplasty  are 
particularly  apt  to  be  followed  by  a  retiirn  of  the  stenosis.  In  the  presence  of 
dense  adhesions  the  Finney  method  of  gastrodnodenostomy  may  bo  diffieult  of 
execution,  and  in  the  presence  of  active  ulceration  in  the  pvloric  region,  gastro- 
jejunostomy,  rather  than  a  pyloroplasty  or  gastroduodenostomy,  fulfils  the  con- 
ditions  resulting  in  a  ciire.  However,  in  cicatricial  or  spasmodic  pyloric  steno- 
sis with  no  tendency  to  further  ulceration  about  the  pylorus  or  marked  hyper- 
acidity,  and  in  congenital  hypertrophic  stenosis  of  the  pylorus  (although  in  the 
latter  most  surgeons  perform  ga8trojejunostomy),  the  main  indications  for  one 
of  these  operations  are  foimd. 

PTLOBODIOSI8 

Pylorodiosis  or  divulsion  of  the  pylorus  may  be  done  by  Hahris  method, 
which  consists  in  invcrting  the  anterior  wall  of  the  stomach  with  the  forefinger, 
which  is  prcsscd  through  the  pvloric  ring,  thus  dilating  it  to  the  degree  desired. 
In  the  Loretta  method,  an  incision  is  made  in  the  anterior  stomach  wall  and 
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Fio.  23. — ^Hbinske-Mikulicz  Pvloroplastt. 
Horisontal  incision  made  through  anterior 
wall  of  pylorus.  Sharp  tenacula  inserted 
to  convert  horizontal  incision  into  vertical 
wound  before  suture. 


the  pyloni8  stretched  to  tlic  desired  degree  with  the  fingers  or  bougies.  The 
incision  in  the  stomach  wall  is  then  closed.  As  these  methods  are  not  without 
danger  and  are  apt  to  be  follo\ved  by  a 
retnm  of  the  stenosis,  other  methods  are 
preferable. 

PTLOBOPLASTY 

Heineke-Hikulicz  Operation. — ^While 
simple  of  execiition,  this  operation  is 
contra-indicated  in  the  presence  of  dense 
adhesions  about  the  pvlonis,  greatly 
thickened  scar  tissue,  or  an  active  ulcera- 
tive  process  at  the  pvlorus.  The  abdo- 
men  is  opened  by  a  right  rectus  incision, 
the  whole  stomach  examined,  and  the 
pylorus  pulled  on  t  of  the  abdomen  if  pos- 
sible  and  wa]led  off  with  pads.  Riib- 
ber-covered  clanips  are  loosely  applied  on 

each  side  of  the  pyIonis  on  the  stomach  and  duodenum,  and  a  horizontal  in- 
cision G  to  7  cm.  long  is  made  across  (according  to  the  usual  dcscription)  the 
anterior  wall  of  the  pylorus,  completcly  dividing  the  stnicture.    If  the  incision 

is  made  shorter,  the  stenosis  is  apt  to 
retnm ;  if  larger,  therc  will  probably 
be  too  great  tcnsion  on  the  suturcs. 
A  sharp  hook  is  inserted  at  the  mid 
point  of  the  npper  and  lower  lip  of 
the  incision,  and  by  traction  on  these 
hooks  tho  horizontal  cut  is  converted 
into  a  vertical  one  (Fig.  23).  The 
wound  is  then  sntured  vertically  with 
a  donble  row  of  sntures,  the  inner 
layers  of  through-and-throngh  or 
Connell  catgiit  sutures,  the  outer 
layer  of  Lembert  sutnre  of  Pagen- 
stecher  linen  thread  (Fig.  24). 

liiknlicz'  Operation. — The  above 
operation  is  the  one  usually  described. 
It  is  apt,  however,  to  be  followed  by 
a  retnm  of  the  stenosis.  If  the  in- 
cision is  made  along  the  lower  border 
of  the  stenosed  pvlorus,  as  described 
by  Mikulicz  (Fig.  25),  tho  suture  should  be  made  by,  first,  a  posterior  contin- 
uous  Lembert  suturo  uniting  the  serous  coats  of  tho  posterior  edsjos  of  the 


Fio.  24. — Heinbkb-Mikulicz  Ptloroplastt.  Su- 
tures inserted  convertiu^  horizontal  into  verti- 
cal wound. 
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wound  (duodenum  to  stomacli)  ;  second,  a  row  of  tlirough-and-tlirough  sutures 
through  the  posterior  wall  and  continued  through  the  anterior  wall  (Fig.  26)  ; 

third,  a  row  of  Lembert  sutures  in  the 
anterior  wall.  This  method  is  an  im- 
provement  over  the  one  deseribed  above, 
as  it  enlarges  the  opening  and  also 
brings  it  to  a  lower  level.  It  is  sim- 
ilar  in  this  respect  to  Finney's  opera- 
tion. 

Hicoll'8  Pyloropla8ty. — NicoU    (28) 
has  reported  excellent  results  in   con- 
genital  stenosis  of  the  pyloru8  by  means 
of  a  plastic  operation  with  divulsion.  It 
may  be  done  with  or  without  division  of  the  mucous  membrane. 

If  the  mucous  membrane  is  not  to  be  opened,  make  an  /\  ineision  in  the 
pyloru8.  Make  a  small  ineision  in  the  anterior  stomach  wall  near  the  pyloru8, 
and  insert  a  large  elamp  through  the  ineision  into  the  stomach  and  through  the 


Fig.  25. — Mikulicz  Ptloroplastt.  Ineision 
alon«  lower  border  of  pylorus  eztendin« 
into  duodenum  and  stomach  on  each  side 
of  pyloric  rin«. 


Fig.  26. — Mikulicz  Ptloroplastt.  Method 
of  inserting  second  row  of  sutures,  after 
serous  suture  not  shown  in  diagram,  has 
been  inserted  posteriorly. 


Fig.  27. — Nicoll'8  Ptloroplastt.  Ineision 
through  seromuscular  coats  of  pylorus  be- 
ing  stretched  by  elamp  insert^  through 
small  ineision  in  anterior  wall  of  stomach. 


pvlorus.  Open  the  blades  of  the  elamp  as  a  glove  stretcher,  and  thus  divulse 
the  pvlorus  (Fig.  27).  This  stretching  converts  the/\into  a/\  and  the  wound 
in  the  pvlorus  is  so  sutured.  The  wound  in  the  anterior  stomach  wall  is  then 
closed  in  the  usual  manner  (Fig.  28). 

If  the  mucous  membrane  is  opened  in  the  original  /\  ineision,  the  divulsion 
is  done  through  the  wound,  othervvise  the  operation  is  the  same. 

Finney'8  Operation. — The  first  gastroduodenostomy  was  done  by  Jaboulay 
in  181)4  by  means  of  parallel  incisions  in  the  stomach  and  duodenum  united  by 
suture,  as  in  gastrojejunostomy.  Kiimmell  divided  the  duodenum  transversely, 
closed  the  proximal  end,  and  implantcd  the  distal  end  into  the  anterior  stomach 
wall.  These  earlier  operations  have  been  supplanted  by  Finney's  operation 
(10). 

STEP  1.— Mobilize  the  pylorus  and  duodenum.     If  the  duodenum  is  not 
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Fio,  28. — NrcoLL'H  Pyl(iroplahty.   Iiipision  con- 
verted  into  A  tind  both  woUQds  suturod. 


moviible,  it  sLoiild  be  pullcd  lf>  tbe  left  and  an  iucisiou  made  in  tbe  postcrior 

parietal  perituiieum  betvveea  1  aiid  2  cm.  to  the  right  of  and  along  tbe  descend- 

ing  portion.     Tbe  fingers,  vvorking  in 

bebiiid,  free  tlic  diiodeniim  froiii  the 

strncturea  beliind  it.  so  that  it  can  be 

branght  into  apposition  with  tbe  py- 

lonis  witlioiit  tensiou. 

STEP  2. — Insort    a    linen   traction 

suture    in    tlie    btgbest    poiiit    of   tbe 

dnodennm,  a  second  10  cm.  )ower  on 

tbe  anterior  wall  of  tbe  duodomim,  and 

a  tbird  opposite  the  seeond  on  tbe  op- 

p3aite  \vall  of  the  stoniat^i,  so  tbat  tbe 

two  latter  points  eome  togethcr  to  fonn 

the  lowest  point  of  tbe  anastoniosia. 

Clampa  are  then  applied  to  the  duodemim  and  stomach  in  a  vertica!  directionj 

with  the  tipa  of  the  clamps  above  graspiiig  those  portions  of  those  viscera  in 

which  tbe  anastonioeis  is  to  be  made,  hut  leaving  the  iipper  portion  of  the 

duodenunij  in  vvbich  the  first 
traction  atitdi  wa9  applied,  free* 
l^ring  tbe  blades  of  tbe  clainp 
together  and  isolate  with  ganze 
abdoniinal  pads.  The  further 
t(H'bnic  resendiks  tbat  describod 
Tiiider  gastrojejnnoBtonij,  ex- 
cept  that  instead  of  two  parallel 
incisions,  a  ft-,shapc'd  inciaion 
is  niade» 

STEP  3.— Suture  the  oppos- 
ing  8urfac*es  of  the  duodenurn 
iuid  stomadi  with  a  continuous 
linen  tbread  suture,  niaking  the 
po.sterior  on  ter  mi  ture  laver. 
Leave  the  !ower  end  long,  with 
ueedlo  attaclicd. 

STEP  4. — Make  a  f|-sbaped 
ijiei«ion,  the  parallel  armn  sbort- 
er  tliau  aud  l/^  in.  (.5  cm. )  on 
each  sido  of  tlio  miture  line,  the 
horizontal  pa  rt  e  o  n  n  c  c  t  i  n  g 
tbeni,  dividing  tbe  pvloric  eon- 
striction  (Fig.  2f)). 
STEP  5.  — Starting  above  with  a  Ooiinell  or  tlirougb^and-tbrougb  stitcb  of 

fine  chroniie  eatgut,  unite  tirst  thc3  poaterior  cdgea,  then,  continuing  the  suture 


Fm.  29.— FlNPHQY'a  PyLf>iiOPLA»TY.  Tmetion  »utures 
insert«!«].  Clanip«  »iijplicd  und  nppnminmtcii.  Pos- 
terifir  »eroua  suture  inscrted.  BuKiajulng  of  iuticr  cat- 
lEUi  suturo. 
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on  reaching  the  lowest  point,  the  anterior  edges  of  the  f\  incision.     Remove 
the  clamps. 

STEP  6,— C  o  n  t  i  n  u  e  the 
first  serous  Lembert  suture  in- 
serted  in  the  posterior  wall,  in- 
verting  the  stiteh  jiist  inserted, 
through  the  anterior  wall 
(Fig.  30). 

Finney  performs  the  oper- 
ation  by  inserting  the  anterior 
row  of  mattress  sutures  and 
holding  them  aside  ready  to  tie 
before  making  the  incision  in 
the  stomach  and  duodenal 
wall8. 

EESULTS. — According  to 
F  i  n  n  e  y  and  Friedenwald 
(11),  who  report  100  opera- 
tions  performed  during  the 
past  13  years,  the  mortality 
following  the  operation  was  5 
per  cent.  Satisfactorv  results 
were  obtained  in  88.8  per  cent. 
of  the  total  number  f  rom  whora 
reports  were  obtainable,  or  93.6  per  cent.  of  those  surviving  the  operation. 
Fonr  cases  required  secondary  gastrojejunostomy.  Finney  and  Friedenwald 
state  that  "the  only  contra-indications  to  the  operation  are  inability  to  mobilize 
the  duodenum  when  adhesions  are  too  dense,  and  thickening  and  infiltration 
about  the  pylorus  due  to  hypertrophic  forms  of  ulceration  are  present"  and 
"atony  or  gastroptosis  with  slight  motor  in8ufficiency." 


Fio.  30. — Finnby'8  Pyloropla8TY.     Continuation  of  inner 
catgut  suture  on  anterior  wall. 
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True  hour-glass  stomach  is  a  division  of  the  cavity  into  2  portions  by  cica- 
tricial  contraction  of  a  chronic  ulcer.  Usnallv  the  ulcer  is  of  the  saddle-shaped 
variety  situated  on  the  lesser  curvature,  the  greater  curvatnre  being  puUed  up 
by  the  contraction  of  the  anterior  and  posterior  walls  in  the  scar.  The  ulcer 
being  as  a  nile  nearer  the  pylorus,  the  cardiac  pouch  is  usiially  the  larger. 
Occa8ionally  a  chronic  ulcer  of  the  posterior  stomach  wall  may  cause  hour-glass 
stomach.  Again,  adhesions  due  to  tuberculous  peritonitis  or  other  causes  may 
result  in  deformity  resembling  hour-glass  stomach  in  the  X-ray  picture,  and 
one  must  guard  against  the  mistake  of  diagnosing  as  hour-glass  stomach  a  spas- 
modic  contraction  of  the  stomach  wall,  a  mistake  which  has  been  not  infre- 
quently  made. 
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The  operation  performed  for  the  relief  of  this  condition  must  nece88arily 
depend  upon  and  vary  with  the  condition  found.  Careful  radiographic  ex- 
amination  should  be  made  before  operation  and  thoroiigh  examination  of  the 
whole  stomach  made  before  the  method  of  treatment  can  be  determined,  as  a 
trifid  stomach  may  exi8t,  or  a  second  constriction  at  or  near  the  pjlorus  may 
be  present,  while  the  condition  of  the  ulcer,  whether  healed  or  stili  active,  its 
position  in  the  stomach  wall,  the  den8ity  of  the  scar  tissue  and  the  araount  of 
adhesions  present,  and  the  size  and  amonnt  of  stasis  in  one  or  both  ponches 
ali  aid  in  determining  which  operation  can  best  be  performed.  The  various 
operations  to  meet  these  conditions  are  as  follows : 

1.  Fosterior  Oastrojejnnostoiny. — Posterior  gastrojejunostomy  to  the  car- 
diac  pouch,  either  with  or  without  pylorectomy,  is  applicable  in  those  cases  in 


Fig.  31. — Hour-olass  Stomach.     Posterior  gas-       Fio.  32. — ^Hour-glass  Stomach.     Doublc  ante- 
trojejunostomy  to  cardiac  pouch.  Dotted  lines  nor  gastrojejuno8tomy  to  empty  both  pouches. 

8how  area  excised  if  pylorectomy  is  performed. 

which  the  pyloric  pouch  is  small.  If  the  iilcer  is  healed  and  there  is  no  obstruc- 
tion  at  the  pylorus,  posterior  gastrojejunostomy  alone  is  sufRcient.  This  is 
iisnally  the  operation  of  choice.  Occa8ionally,  due  to  adhesions  posteriorly,  an 
anterior  gastrojejiinostomy  may  be  necessary.  If  the  nlcer  is  large  and  in- 
durated  or  if  there  is  in  addition  a  pyloric  obstruction  present,  the  pyloric  pouch 
should  also  be  excised  (Fig.  31). 

2.  Double  Oastrojejnnostoiny. — Double  gastrojejunostomy,  first  performed 
by  Wier  and  Foote,  may  be  performed  in  the  presence  of  2  dilated  pouches, 
each  of  which  fails  to  empty,  the  anastomosis  of  the  jejunum  being  made  to 
each  pouch,  usuallv  anteriorly.  As  a  rule,  other  methods  are  more  satisfactory 
for  obvioua  reasons  (Fig.  32). 

3.  Resection  of  the  Hid  Fortion  of  the  Stomach  Between  Clamps. — As  has 
been  previou8ly  stated,  chronic  ulcers  of  the  lesser  curvature  do  not  show  the 
same  tendency  to  heal  after  gaatrojejunostomv  as  thoae  near  the  pylorus ;  thero- 
fore,  in  the  presence  of  hour-glass  stomach  due  to  an  active  ulcer  of  the  lesser 
curvature  or  posterior  wall,  if  free  mobilization  of  the  stomach  is  not  prevented 
by  adhesions  and  the  aflFected  area  is  sufficiently  accessible  to  make  the  opera- 
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tion  not  too  difficult,  or  particularly  if  carcinoma  is  present  or  suspected,  a  re- 
section  of  the  middle  portion  of  the  stomach,  with  a  suture  to  restore  its  con- 
tinuitj,  has  been  done  with  most  satisfactory  results  (Figs.  33,  34). 

4.  Besection  of  Wedge-8liaped  Portion  of  Stomach. — Eesection  of  a  wedge- 
shaped  portion  of  the  stomach,  or  anastomosis  of  the  pouches  by  a  method  simi- 
lar  to  Mikulicz*  gastroduodenostomj,  may  be  indicated  when  the  hour-glass 


FiQ8.  33  AND  34. — HouR-OLiUB8  Stomach.     Mid-gastric  reseotion. 


condition  is  due  to  a  healed  uleer  of  the  lesser  curvatnre,  and  the  posterior  pari 
of  the  stomach  wall  can  be  freed  f rom  or  is  not  bound  down  by  adhesions  (Figs. 
35,  36). 

6.    Eainmerer'8  Hethod. — Instead  of  the  above,  particularly  in  those  cases 
in  which  difficulty  in  freeing  the  posterior  wall  is  present,  the  anastomosis  be- 


FioB.  35  AND  36. — HouR-OLASs  Stomach.     Rcscction  of  wcd«c-shaped  portion  of  stomach  wall. 


tween  the  2  pouches  may  be  made  by  the  application  to  the  stomach  of  Finney's 
method  of  pyloroplasty.  Clamps  are  applied  to  each  pouch,  almost  meeting 
above,  the  first  laver  of  seroiis  siitiires  unites  the  2  pouches,  the  f\  incision  is 
made  witli  the  vertieal  arms  in  the  antorior  wall  of  each  pouch  united  above 
with  the  horizontal  division  of  the  isthmus  (see  Figs.  37,  38,  and  Finney's 
ga8troduodenostomy  ) . 
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6.  Oastrog^trostomj  of  Lower  Border  of  Fonches. — Instead  of  performing 
the  anastomosis  between  the  lower  edge  of  the  pouches  by  Kammerer^s  method, 
the  anastomosis  inay  be  made  by  means  of  an  incision  in  each  pouch  parallel 
with  the  drawn-up  edges  of  the  greater  curvature,  these  edges  having  been 
previouBly  sutured  together  with  a  seromuscular  suture.    The  latter  corresponds 


F108.  37  AND  38. — HouR-OLASB  Stomach.     Kammerer'8  method  of  ga8troga8tro6tomy. 

to  the  first  layer  of  suture  applied  in  performing  gastrojejuno8tomy,  and 
the  ga8troga8tro8tomy  sutures  are  applied  as  in  the  latter  operation  (Figa. 
39,40). 

7.  Anterior  Oastrogastrostomj. — Anterior  gaBtrogastrostomy  is  only  indi- 
cated  for  stenosis  at  the  center  of  the  anterior  wall  of  the  stomach,  and  makes 
use  of  the  healthy  tissue  on  each  side  of  the  contracted  area.     These  healthy 


F108.  39  AND  40. — H0UR-OLA88  Stomach.     Ga8troga8tro8toiny  bctwecn  lower  bordere  of  two  pouohes. 

portions  aro  picked  up  in  a  clamp,  laid  side  by  side,  and  a  ga8trogastrostomy 
is  performed  exactly  as  described  iindcr  (lastrojcjunostomv  (Figs.  41, 
42).  The  objection  to  this  operation  is  the  further  defonnitv  of  the  stomach 
which  it  causes,  and  it  is  not  recommended  when  other  methods  can  be  em- 
ployed. 

These  last  methods  of  plastic  operation  on  the  stomach  cannot  be  employed 
in  the  presence  of  pyloric  ol)8triiction   and  consequcnt  faihire  of  emptying 
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of  the  pyloric  pouch,  unless  a  pyloroplasty  or  gastrojejunostomy  is  also  per- 
formed. 

Other  Methods. — Digital  divulsion  and  gastroplastj  similar  to  that  described 
under  pyloroplasty,  by  the  conversion  of  a  horizontal  into  a  vertical  incision, 
have  also  been  employed,  but  U8ually,  although  not  alway8,  with  recurrence  of 
the  sjTnptoms,  and  the  previously  described  methods  are  better  adapted  to  ob- 


Fios.  41  AND  42. — HouR-OLASs  Stomach.     Anterior  gastrogastrostomy. 

tain  8atisfactory  results.  As  previously  stated,  the  variations  in  the  conditions 
met  with  must  modify  the  operative  procedure.  In  ali  operations  tension  on  the 
suture  line  must  be  avoided  as  in  ali  plastic  operations,  and  the  suturing  done 
in  healthy  tissue  where  possible. 

When  the  constriction  is  due  to  carcinoma,  excision  should  be  done  if  pos- 
sible. If  this  is  impracticable,  gastrojejunostomy  to  the  cardiac  pouch  should 
be  performed  as  a  palliative  measure  when  obstruction  is  present. 


OPERATIONS  FOR  OAROINOMA  OF  THE  STOMAOH:   P7L0RE0T0MY; 

PARTIAL  GASTREOTOUrsr 

Carcinoma  of  the  stomach  begins  in  a  large  pcr  cent.  of  the  cases  in  the 
pyloric  region,  usually  on  the  lesscr  curvature;  therefore,  the  operation  for  its 
removal  usually  consists  in  a  pylorectomy  with  the  removal  of  that  portion  of 
the  stomach  and  lymphatic  glands  along  which  the  growth  extends.  Micro- 
scopicai  examination  has  demonstrated  that  the  infiltration  extcnd8  in  the  sub- 
mucosa  a  considerable  distance  bevond  where  it  is  either  visible  or  palpable, 
and  that  this  extension  proceeds  most  rapidly  along  the  lesser  curvature.  Also, 
while  carcinoma  of  the  pvlorus  does  not,  as  a  rule,  extend  into  the  duodenum, 
as  the  connective  tissue  of  the  pvlorus  becomes  dense  and  poor  in  Ivmphatics, 
the  work  of  Cuneo  and  of  Borrmann  has  shown  that  this  extensiou  may  occur. 
Removal  of  the  growth  in  the  stomach  without  the  removal  of  ali  of  the  involved 
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lyiiiphatic  glands  is  futile,  and  as  these  glands  are  involved  at  an  early  stage 
of  the  disease,  a  knowledge  of  the  direction  of  the  lyinpliatic  drainage  and  the 
location  of  the  various  groups  of  lymph  nodes  into  which  the  Ivmphatics  drain 
is  necessarj  (see  Surgical  Anatomj). 

The  rapid  spread  along  the  coronarj  gronp  on  the  lesser  ciirvature  almost  to 
the  esophagus  and  then  along  the  course  of  the  coronarj  arterv  in  the  falx  to 
the  glands  in  front  of  the  celiac  axis,  and  the  direct  involvement  of  the  snpra- 
pvloric  and  subpyloric  gronp  and  the  chain  along  the  gastro-epiploica  dextra 
near  the  pjloris,  with  secondarj  drainage  into  the  snprapancreatic  and  superior 
inesenteric  and  biliary  chain  of  glands  miist  be  remcmbered,  and  if  a  radical 
operation  is  eonteraplated  these  Ij-mph  nodes  must  be  examined.  Because  of 
the  reasons  given,  the  resected  area  should  inchide,  on  the  cardiac  side  IV2  ^^ 
2  in.  (3.5  to  5  cm.)  beyond  the  margin  of  the  growth,  1  in.  (2.5  cm.)  of  the 
diiodeniim,  the  whole  of  the  lesser  curvature,  and  half  of  the  greater  cnrvature. 

Indications  and  Contra-indications  for  Operation. — Carcinoma  of  the  stom- 
ach  can  only  be  cured  by  complete  removal  of  ali  the  diseased  area  and  the  in- 
volved lymphatic  glands.  A  thorough  8tudy  of  the  radiogram  will  often  indi- 
cate  the  hopelessness  of  operative  procedure.  The  presence  of  marked  cachexia, 
palpable  lymphatic  glands,  and  evidence  of  metastasis  in  the  liver  or  on  the 
peritonenm,  as  shown  in  the  latter  čase  by  ascites,  contra-indicate  a  radical 
operation.  The  size  of  the  tumor,  however,  is  not  ajways  a  contra-indication 
to  operation,  as  a  large,  slowly  growing  carcinoma  may  not  become  as  adherent 
to  neighboring  viscera  or  cause  as  early  glandular  involvement  as  a  smaller, 
more  malignant  gro\vth, 

If,  in  the  absence  of  these  contra-indications,  an  exploratory  incision  is 
made,  the  possibility  of  freeing  the  carcinomatous  area  must  be  determined. 
Although  the  tumor  may  be  adherent  to  the  pancreas,  this  is  no  contra-indica- 
tion unless  the  adhesions  are  so  dense  that  it  would  be  necessary  to  remove  more 
than  a  superficial  slice  from  the  surface  of  the  pancreas  to  free  the  growth. 
So,  also,  involvement  of  the  mesocolon  or  colon  is  not  an  absolute  contra-indica- 
tion, as  successful  partial  gastrectomy  with  removal  of  part  of  the  transverse 
colon,  although  a  difficult  operation,  has  been  reported  a  number  of  times. 

If,  after  opening  the  peritoneum,  metastases  in  the  liver,  peritoneum,  or  the 
deep  glands  about  the  celiac  axi8,  or  beyond  the  area  possible  of  removal,  are 
found,  or  if  the  mesentcry  of  the  small  intestine  is  involved  in  the  growth, 
radical  cure  is  impossible.  In  the  presence  of  irremovable  cancer,  if  the 
growth  involves  the  pylorus,  causing  stenosis  and  resulting  gastric  stasis,  a 
gastrojejunostomy  should  be  performed.  In  the  absence  of  pvloric  stenosis,  a 
ga8trojejunostomy  is  more  apt  to  do  harm.  In  the  presence  of  a  large  car- 
cinomatous ulcer  of  the  pylorus  with  a  foul,  discharging  base  in  the  stomach, 
oven  if  small  metastases  are  present  in  the  liver  or  ali  the  glands  cannot  be  re- 
moved,  if  the  primarv  tumor  can  be  freed  without  great  difficulty  and  removed 
without  endanpering  the  life  of  the  patient,  partial  gastrectomv  has  been  advo- 
cated.    This  would  seem  good  practice,  as  even  if  there  is  an  extension  of  the 
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growtli  or  of  tiie  iiietastasesj  tlie  lifo  of  tlie  patient  is  frequeiitly  proloiiged  for 
a  jear  or  more,  pa  i  h  is  relieved,  the  iilcerating  area  is  renioved  from  the 
stomacb,  and  afterward  there  is  frequently  au  inerease  of  20  or  30  pounda  in 
weiglit.  Fiirthermore,  the  mortalitv  in  such  cases  is  little  greater  tlian  if  a 
gastrojejunostouij  aloue  is  perlormei 


PABTIAL    aASTBECrrOMT 


Technic  of  Operatioa* — 8TKP  l. — Make  a  median  inciBion  in  tlie  epigaatric 
region  from  the  tip  of  tlie  ensiform  to  juat  above  the  iiinbiliciis  (add  a  trans- 
verse  incisioii  if  iiceessarj).  Exainiue  and  palpatc  tlie  liver  and  gall-bladder 
region  and  the  Ivniphatic  ghiuds  of  the  varitms  regions  iiidieated  nnder  Surgical 
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Fio.  43,^ — Parttal  GABTBEcroifT.     Gaetrohppatic  and  gftstroeolic  omentuin  linatcd  and  divided.      Iig»* 
ture«  on  cronmarj^  pyIoiic^  gafitroduodenalis  and  gastro-cpiploica  »itiJi^tra  vesseb* 

Anatomy.  Deterrnine  the  mobi]ity  of  gTowth  and  whether  it  can  be  freed  from 
adhesiona.  Insert  a  double  layer  of  laparotomv  pada  to  wall  off  the  peritoiieal 
eontents  be]ow;  Tear  a  srnall  liole  in  the  gastrohepatie  omentum,  inaert  2 
fingers  of  the  left  hand  and  palpatc  the  postcrior  wall  of  tlie  pvloric  portion  of 
the  stomach  to  detemiine  if  it  can  be  freed  posterinrIy.  Puli  down  the  stom- 
ach  to  make  the  gastrohepatie  nrnentuin  tense.  Tie  off  the  gastrohepatic  omen- 
tum with  catgiit  ligatures  threaded  2  a  t  once  on  an  aneurvsra  needlo.     The 
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ligature  nearest  tlie  stoniach  shoiild  he-  et  a  siifiieient  distance  from  the  lesser 
curvature  to  leave  attaelied  ta  the  latter  anv  glaods  whicli  iiiaj  be  preselit 
Foiir  Hgaturcs  are  usuallv  sufficient  for  this  purpose.  Throtigh  the  opening 
made,  feel  to  tlie  left  in  the  falx  coronaria  anti  locato  the  coroiiarv  vessels  as  they 
mn  in  the  falx  to  the  be^nmiing  of  the  lesser  eurvature»  Ligate  the  eoronarj 
vessels  with  catpn^it  on  an  aneurvsm  needle.  Separate  the  peritoneal  attach- 
meuts  of  the  diiadenum  ahove  and  !ii;:ate  the  pvloric  and  i.'^astrodnndeiial  arteries 
and  divide  them  betwecn  the  ligatiires,     Pass  the  left  hand  behind  the  first  por- 
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Fio,  44*— PA.11TIAL  Gastrki^obo-.     DutMlenum  divid<5d  botwee(i  clamps.     Riiniiing  aiiture  ovor  end  of 
duodrnul  Ktunipt  and  puFMe  »tring  for  ioveraion  of  stunip  reiidy  to  tie. 

tion  of  the  duodeniiin  and  pvlorns,  liftiiig  them  forwar(l  and  freeiiig  them  pos- 
teriorlv,  The  pa  rt  ttj  he  reseeted  has  mnv  hecn  freed  from  its  attachments  above 
and  its  blood  sitpply  has  been  ligated  and  divided, 

STEP  2. — Pass  the  left  hand  behind  the  stomach,  separating  attachments  to 
the  panereas  if  present;  lifting  np  the  gastroeolic  oineiitnm,  tie  uff  the  anterioi 
lavers  of  the  gastroeolie  <JineiUnm  in  seginents,  rarefnllj  avoiding  the  colipa 
med  i  a  arterv  and  its  hranehes*  injnrv  to  whieh  wonld  eaiise  gangrene  of  that 
part  of  the  eolon  siiipplied  bv  it.  The  ligatiim  of  the  gastrocolie  oinentum  eX' 
tends  to  the  left,  well  bevon<l  anv  involved  area  or  glands,  iisnallv  to  tlie  niiddle 
of  the  greater  cnrvatnre.  At  thie  point  the  gastro-epiploica  sinistra  is  tied. 
Ligature  of  the  omentum  niust  be  at  a  sufficient  distance  from  the  greater  curv^a- 
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ture  to  leave  ali  iiivolved  glaods  iittaelied  to  tbe  stomach.  If  tbe  gastrodua- 
deualis  haa  not  been  H^atod,  itii  branrh,  tbe  ij^astro-epiidoiea  dextra,  iiiiiBt  nuw 
be  ligated,  Lift  up  tbe  separated  pjlorus  and  attached  omentiim  and  glands, 
and,  working  ta  tlit!  ri|z:litj  remove  ali  fat  and  glaiuls  abovo  tbe  licad  of  tbe 
paiicreas,  ligatiiig  tbe  anastoniosiiig  branclies  of  tbe  gastroduodenalis  and  tbo 
superior  paiicreaticodnodenal  arteries,  thiis  freeing  the  duodenum  l>elow  and  to 
the  left  and  removing  ali  glands.    The  portion  of  the  stomach  to  be  resected  and 
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Fig.  45. — Paktl^il  Gastrectomt,  Pursc  string  t>n  duodeniii  stump  tied.  Clanips  applicd  to  stomach 
and  (li^-iaion  of  Htomoch  begun.  Guy  BUture  appLied  to  lesuer  curvature  in  casG  of  stomach  fiUppiii£ 
throngh  clamp. 


tbe  duodenuni  are  now  free  f rom  attaehments  b€low,  tbe  blood  9upply  haa  been 
ciit  oii",  and  tbe  actnal  reseettnn  inav  be  proeeeded  witb  (Fig.  43), 

STEP  3. — Applj  2  clamps  to  the  duodenum,  the  distal  one,  witb  bladea 
covered  witb  rnl)1)er  tnbing,  \\\  in.  (3  cm.)  froni  tbe  pvlorie  ring,  tbe  proxi- 
mal  one,  with  bare  blades,  claniped  as  tigbt  as  possible  -jd  i^-  (^"*^  cm,)  ncarer  " 
tbe  pjlonia.  Inscrt  a  purse-string  sutnre  of  linen  thread  about  tbe  duodenum 
%  in.  (1  cm.)  distal  to  tbe  claoip  first  applied  but  do  not  tie.  Divide  the  duo- 
denum witb  cauterv  or  knife  betwc*eii  tbe  2  danips*  Pass  a  c<mple  of  sutnrea 
throngb  tbo  proximal  duodenal  atnnip  and  tie  tbem  over  tbe  clamp  to  prevent 
alipping  of  the  stump  tbrough  the  grasp  of  the  clamp,  (Discard  tbe  iieedle. } 
Insert  a  nmning  over-and-over  catgut  stitch  through  the  projecting  end  of  tbe 
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(listal  stmiip  uiitl  remove  tlie  ehiiiip  as  tho  firai  kiiot  is  ticd  (Fig,  14),  This 
piickers  up  the  end  of  tha  sttinip.  Iiivcrt  tlio  stnmp,  tying  tlie  purse-string 
siitnre  previouslv  iiiserted*  JIi>viiihaii  rwoiiiuunids  tho  ingortioii  of  a  tliird  row 
of  sutiires,  as  it  is  froin  the  diiodeual  stiunp  tljnt  leakagc  ib  uiost  apt  to  oeeiir, 
If  ttie  diKideiiiun  is  sufficientlv  luobilized,  the  strt  m  p  luav  bo  attacbed  to  tho 
anterioT  surfaee  of  the  head  of  the  pancreas,  tlii.s  procedure  beiiig  especiallv 
clo^irablc,  as  rot^oitniieTidod  hv  Mayo,  hi  thoso  tnis<'s  in  wladi  t!ie  pancreas  bas 
bet?ii  injured,  t!ue  tu  attadinieiit  of  the  grovvtli. 
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FiO*  46*^ — Pajitial  Gastbectomt.     Reeected  iirea  mnioved.      Sutiire  of  sUmmch  with  over-mid-over 

chrcunic  oatgut  stitcb. 


BTEP  4, — Detenniiie  tlie  line  of  rescction  of  the  atomach  and  apply  a  Kocher 

or  ilojnihan  clamp,  with  the  blades  protet^ted  w'ith  rubher  tuhing.  Vir  in.  (1.25 

cm.)  proKiToal  to  tbis  liiic.     Insert  a  stav  suture  of  linen  in  tlio  Icsscr  ciirvature 

prtixinial  to  the  elairip,  in  on»c  of  slipping  of  the  cdanip.     Apply  a  8eeond  t*lanipj 

with  bare  blades,  tightlv  to  the  stoniaeh   ^^  iiu   (1.25  em. )   distal  to  the  first 

elamp.     Divide  the  stoiiiaHi  l>et\v(^ii  the  elanips*  witli  eaiiterv  or  knife,  leaving 

Vi   in.   (.5  cm.)   of  stoniatOi  wall  projeeting  froiii  the  grasp  of  the  proxiinal 

clanip  fFig.  45),     As  tlie  division  is  inade,  grasp  the  projeeting  cdges  \vith 

AlHs  cdanipn  or  volselhe  to  prevent  the  stoniaeh  slipping  frnni  the  grasp  of  the 

elanip.     S u ture  the  diviiled  stornaeli  with  through-and-througb  or  interlocking 
18  r! 
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stitchea  of  chromic  catgut  througli  ali  lajers  of  tlie  stoniach  ontside  of  tlie  gracip 
of  the  clamp,  piilliug  each  stitch  tight  to  secure  heraostasis  (Fig.  46).  Remove 
tbe  clamp*  Tiisert  a  eontimioiis  Lembert  stiteh  of  liiien  thread,  inverting  the 
first  lajer  and  insuring  broad  appositioii  of  the  serous  coats,  reinforcing  the 
stitch  at  any  neeesaarv  point.  Particnlar  čare  must  be  exerci9ed  in  applving 
the  sntures  at  the  greater  and  Icsser  ciirvatures. 

STEP  5. — Perfomi  gastrojejimoatomv,  nsing  the  posterior  no-loop  method 
\vhere  possible,  bv  suture  luetbod  or  Slurphv  button  (Fig.  47). 
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Fio.  47, — Partial  GASTRBeroMV,     Second  row  of  suturo«  iiiBert<?d  in  sturaach>     Poaterior  gastroje-'' 
jmi*j5itoiiiy  |>erfomiPd  at  lt>Wi*r  angle  of  rfciiatiiitig  portioti  of  atomaoh. 


STEP  6. — Hemove  pads  aiid  close  the  abdomiual  wound.  Occasionallv 
drainage  need  not  be  employed.  If,  however,  the  clamps  have  slipped  and 
there  has  been  soiling  of  the  pcritanenm,  or  there  have  been  many  adhesions, 
partieularlv  if  the  pancreas  ha*^  been  damagedj  or  absnhite  suretv  of  the  duo- 
denal  stnnip  13  absent,  it  is  wiser  to  inscrt  a  rnbber  dam  drain. 

Modificationa  and  Other  Methods  of  Partial  Gastrectomy. — The  above  technic 
closelv  follovvs  that  empbved  bv  the  majoritv  of  ATiieriean  snrgeons  and  is  an 
elaboration  of  the  Billroth  Xo.  2  method,  Billroth  having  been  the  first  surgeon 
to  perform  pylorectomy*  The  main  variations  from  the  above  method  consist 
in  the  order  of  the  different  proeednres,  and  in  the  manner  of  anastomosing  the 
inteatine  to  tlie  portion  of  stoinach  renniining. 
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Moynihan,  after  dividing  the  pylorus,  performs  a  posterior  gastrojeju- 
no8tomy  before  dividing  the  stomach.  Kocher  makes  the  section  through  the 
stomach  first  and  then  anastomoses  the  end  of  the  dnodenum  to  the  posterior 
wall  of  the  remaining  portion  of  the  stomach.  While  this  may  be  done  after 
pylorectomy  for  ulcer,  it  is  difficult  to  see  how  sufficient  mobilization  can  be 
obtained  to  effect  this  anastomosis  after  such  a  resection  as  experience  has 
proved  nece88ary  to  effect  the  cure  of  carcinoma  of  the  pyloric  portion  of  the 
stomach.  Kocher,  however,  maintains  that  no  more  of  the  diiodenum  is  neces- 
sary  to  perform  his  anastomosis  than  is  required  for  a  proper  occlusion  of  the 
duodenal  stump.  The  Billroth  No.  1  method  of  siitnring  the  duodenum  to  the 
lower  end  of  the  line  of  suture  of  the  stomach  has  been  generally  discarded,  and 
the  method  of  anastomosis  by  suturing  an  opening  in  a  loop  of  jejunnm  to  the 
lower  part  of  the  suture  lino  of  the  stomach,  as  in  a  lateral  anastomosis,  has 
little  to  recommend  it.  Operation  in  2  stages,  gastroje]unostomy  being  done 
as  a  preliminarv  10  days  or  more  before  resection,  has  been  advocated  by  a 
number  of  surgeons  in  cortain  cases. 

Pylorectomy  for  TJlcer:  Bodman'8  Operation. — Rodman's  operation  is  per- 
formed  by  the  above  method,  only  differing  in  the  more  limited  extent  of  the 
resection  and  the  absence  of  the  necessity  of  removal  of  the  lymphatic  glands. 

After-treatment. — Plače  the  patient  in  Fowler's  position  or  propped  up  in 
bed.  Give  by  rectum  10  oz.  of  wator  or  coffee  at  the  end  of  the  operation,  then 
6  oz.  of  water  every  4  hours.  Hypodermoclysis  and  morphin  mav  be  given  if 
necessary.  Administer  water  by  mouth  in  small  quantities  at  the  end  of  24 
hours,  increasing  the  amount  at  the  end  of  36  hours;  predigested  Hquid  food 
oz.  ss.  on  cracked  ice  q.  2  hrs.  at  the  end  of  48  hours ;  broth  in  small  quantities 
at  the  end  of  72  hours,  gradually  increasing  the  amount  and  variety  of  fluids 
and  adding  junket,  custard,  milk  toast,  etc,  at  the  end  of  5  davs  if  the  stomach 
tolerates  fluids  well.  If  the  patient  is  very  weak,  rectal  feeding  during  the 
first  3  day8  may  be  necessary. 

Sesnlts. — With  earlier  diagnosis  and  improved  technic,  the  immediate 
mortality  of  partial  gastrectomy  has  been  reduced  from  64  per  cent.  in  Bill- 
roth's  original  series  of  cases  to  4  per  cent.  in  the  last  50  cases  reported  from 
the  Mayo  Clinic  at  Rochester  (26).  The  same  author  reports  36  per  cent.  alive 
after  3  years  and  22  per  cent.  after  5  years.  Weil  (42),  in  1913,  reporting  on 
104  cases  who  survived  the  operation  of  resection  for  carcinoma  of  the  stomach 
in  Kiittner's  Clinic  during  the  previous  51/2  years,  stated  that  40  patients  were 
stili  alive,  and  8  for  more  than  3  years. 

Obviou8ly,  f avorable  statistics  for  the  ultimate  cure  of  cancer  of  the  stomach 
can  oiily  be  obtained  by  early  operation  before  glandular  involvement  and 
metastases  occur.  IIowever,  the  fact  that  recurrences  do  occur  so  frequcntly 
should  not  prcvent  resection  in  cases  of  pvloric  carcinoma,  even  where  recur- 
rence  soonis  probable,  as  life  is  prolonged,  pain  and  vomiting  are  relieved,  the 
patient's  condition  is  greatly  improved,  frequently  for  over  2  or  more  vears, 
and  the  mortality  is  not  sufficiently  great  to  contra-indicate  the  operation  as  a 
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palliativc  iiifiisure  iii  ccrtain  advanced  cases,  witli  the  fair  prospcct  of  ultimate 
cure  iu  tliose  less  aJvaiicetl. 
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TOTAli   AKB   SUBTOTAL   GASTEE0TOMY 

Total  gastrectomv  is  aeldtmi  perfontiuJ  wil.h  a  prospect  of  ultimate  cure  of 
tlie  patient,  IIowever,  the  whole  stoiuaeh  has  been  succeasfnllv  removed  a 
niimber  uf  tiioes  (first  bv  Sclilatter  in  181^7),  and  tliere  are  certuin  cases  of 
scbirrtnis  carciiioiua   (Hchrumpfmagen)    of  the  stoinach   iuvolviug  the  who]e 

stomach  or  the  cardiac  end 
in  wbidi  adhesions  and 
glandular  iiivoivement  are 
s!ow  in  developing,  in  whicb 
total  or  subtotal  gastrec- 
tomv  or  resection  of  the 
e  a  rdi  a  can  be  suecessfullj 
perforined. 

Tbe  C  a  rdi  a  and  esopha- 
geal  end  of  tbe  stoniaeb  are 
difticult  of  access  and,  there- 
fore,  a  long  inciaion  from 
tbe  etisiform  to  tbe  uinbili- 
ciis  is  made.  In  addition, 
division  of  the  ensifonn  and 
left  eoytal  margin  niav  be 
neeessarv,  For  operations 
on  tbe  eardia,  Marweders 
(21)  ineišion  givea  an  ex- 
eellent  exposure  (Fig.  48). 
Thia  consists  in  an  incision 
1  in.  (2,5  cm.)  below  the 
left  costal  margin  throiigh 
the  peritoneinn  from  the  ensifi>nn  to  tbe  tip  of  the  tenth  rib.  The  miisciv 
lar  lavers  of  tlie  upper  edge  of  tbe  \vfmnd  are  separated,  and  the  reetus  and 
externa)  oblique  are  pni  led  npward  and  to  tbe  left,  leaving  tbe  divided  edges 
of  the  intemal  oblique  and  transversalis  miiseles  attacbed  to  the  inner  edge 
of  the  coBtal  areb.  Tbe  seventh  coatal  cartilage  is  divided  close  to  the 
sternnm,  and  tbe  eiglith,  ninth  and  tenth  eartilagea  at  tbe  eoatoehondral  jnnc- 
tion.  This  allows  tbe  tnrning  of  a  large  flap  np\vard  and  to  the  left,  giving 
aeeess  to  tbe  eardia  and  esophageal  open  ing.  Čare  ninst  be  taken  to  avoid  injury 
of  tbe  plenra.  This  incision  i.n  tbe  nne  einployed  bv  manv  Enropean  snrgeons. 
Its  disadvantage,  liowever,  is  tbat  it  re^ults  in  tbe  divisi<Hi  of  tbe  sevcnth, 
cigbtb  anti  ninth  intercostal  nein-es  supplving  tbe  npper  abdoniinal  nmseles  of 
the  corresponding  side.     For  tbis  reason  the  Miknlicz  incision  is  probablv  a 


Fiu.  4S. — Marwedel'm  Incihiost.  Flap  coixsJj<iUiig  of  «kiii,  reetui« 
atid  exterriiil  oMitiiie  turiied  ba<?k.  Hth,  Olh  and  lUth  car- 
tilage« fiividfHJ  ut  ci*Htot'hcinidral  juneliou.  7th  (lartilagc  di- 
vided clo»e  to  sterrmni.     (Aftcr  Bior,  Brnuii  and  KiiinmeU.) 
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better  one.  This  begins  at  the  ensiform  and  extend8  to  jiist  above  the  umbilicus, 
where  it  turns  to  the  left  to  the  tip  of  the  tenth  rib  and  divides  the  left  rectus 
muscle.  It  is  snpplemented  by  a  second  incision  below  the  left  breast  over  the 
eighth  rib,  through  which  the  seventh,  eighth  and  ninth  ribs  are  divided  without 
injnrjr  to  the  pleura. 

The  total  resection  is  performed  as  in  partial  resection,  by  ligature  of  the 
gastrohepatic  and  gastrocolic  omenta  and  division  of  the  duodenum.  The 
gastrosplenic  and  gastrophrenic  ligaments  are  ligated  and  the  whole  stomach 
freed.  The  lower  2  or  3  cm.  of  the  esophagus  (pars  intra-ahdominalis)  is  cov- 
ered  with  peritoneum,  and  if  this  can  be  used  for  anastomosis,  the  prospect  of 
good  union  is  far  better  than  if  the  careinoma  involves  the  entrance  of  the 
esophagus  and  this  has  to  be  removed  and  the  esophagus  pnlled  down,  which 
can  be  done  for  a  short  distance  only.  A  clamp  is  applied  looselv  to  the  end 
of  the  esophagus  and  the  stomach  removed.  In  cases  of  contracted  stomach,  the 
pyloric  and  esophageal  openings  have  been  drawn  somewhat  together,  and 
Kocher  recommends  the  end-to-end  anastomosis  of  the  duodenal  stump  to  the 
esophagus  by  a  donble  row  of  silk  sutures.  Wherc  the  duodenal  stump  cannot 
be  brought  up,  it  is  closed  as  in  partial  gastrectomy,  and  the  anastomosis  made 
by  implanting  the  esophagus  into  a  loop  of  jejunum.  Any  tension  on  the  anas- 
tomosis is  bound  to  be  fatal  to  a  favorable  result.  The  Murphy  button  has  been 
employed  in  making  the  anastomosis,  but  should  never  be  used  if  the  esophageal 
stump  is  not  entircly  covered  with  peritoneum. 

A  considcrable  number  of  cases  reported  as  total  gastrectomies  were  proba- 
bly  subtotal,  as  even  a  small  portion  of  the  cardia  remaining  makes  the  anasto- 
mosis easier.  The  right  vagus  nerve  lies  behind,  the  left  vagus  in  front  of  the 
lower  part  of  the  esophagus.  These  should  be  avoided  if  possible,  but  they  have 
been  divided  in  the  course  of  resection,  as  reported  by  Volker  (41),  without 
evil  result. 

aASTROSTOMY 

Indications. — Stenosis  of  the  esophagus,  whether  due  to  impermeable 
stricture  following  ulccration  or  careinoma  or  to  careinoma  of  the  cardiac  end 
of  the  stomach,  preventing  the  passage  of  fluids  and  nourishment  to  the  stomach, 
indicates  the  performance  of  gastrostomy.  Ga8trostomy  is  also  done  as  an  essen- 
tial  part  of  Abbe's  string  method  of  dilatation  of  esophageal  strictures,  due  to 
ulceration  caused  by  the  swallowing  of  corrosive  liquids,  and  has  recently  been 
advocated  as  a  preliminarv  operation  to  laryngectomy. 

The  result  aimed  at  is  the  establishment  of  a  fistula  leading  into  the  stomach, 
through  which  a  tube  can  be  pasaed  and  food  introduced  into  the  stomach. 
Attempts  to  avoid  Icakage  of  the  fistula,  with  consoquent  irritation  of  the  skin 
of  the  abdominal  wall  by  the  gastric  juice,  have  prompted  the  development  of 
manv  differcnt  methods  of  gastrostomv  with  this  object  in  vicw.  In  general,  2 
methods  of  attaining  this  result  have  been  attempted:     1.  The  formation  of  a 
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valvo  from  the  stomach  wall,  as  in  the  Stamm,  Kader  and  Witzel  methods; 

2.  The  use  of  a  portion  of  the  stomach  Tvall  pulled  out  of  the  abdominal  cavitv 

between  the  muscular  layers  of  the  abdominal  wall,  in  an  attempt  to  obtain  a 

sphineteric  action  of  the 
muscle,  as  in  the  methods 
of  Terrier,  Jaboulay  and 
Hartmann,  or  the  Frank, 
S8abanejew-Albert  methods. 
The  patients  on  whom 
this  operation  is  performed 
are  usually  weak  and  ema- 
ciated  from  starvation,  and 
frequently  the  operation  is 
best  done  with  local  anes- 
thesia.  For  the  same  rea- 
son  an  operation  which  can 
be  rapidly  and  ea8ily  done 
is  the  operation  of  choice, 
and  as  it  is  simple,  ea8ily 
performed,  as  effective  as 
any  in  the  prevention  of 
leakage,  and  does  not  re- 
qtiire  mnch  of  the  stomach 
wall,    which    is   frequently 

contracted,  the  Stamm  method,  or,  as  it  is  freqtiently  called,  the  Senn  method, 

is  the  fonn  of  gastro8tomy  usually  chosen. 
Stamm  Method  (Figs.  49, 

60). — Make  a  vertical  incision 

2  to  3  in.  (5  to  7.5  cm.)  long 

throiigh  the  left  rectns  muscle 

jiist  below  the  costal  margin. 

Open  the  peritoneum  and  lo- 

cate  the  stomach,  being  sure 

not  to  mistake  the  transverse 

colon  for  the  stomach.     Puli 

out  of  the  wound  the  portion 

of  the  stomach  near  the  greater 

curvature  and  cardiac  end.    If 

the  opening  is  made  too  near 

the  lesser  curvature,  there  will 

be  tension,  and  if  too  near  the 

pvlorus,  the  deformitv  will  prevent  emptying  of  the  stomach.     Make  a  small 

openin'r  onlv  sufficiently  large  to  introducc  a  25  F.  catheter  in  the  wall  of 

stomach.     Tntroduce  the  catheter  about  2  in.  (5  cm.)  into  the  stomach  and  fix 


Fio.  49.  —  Gabtrobtomt:  Stamm'b  Method.  Three  purse- 
Btring  Butures  of  linen  thread  inserted  for  invension  to  form 
valve  of  stomach  wall. 


Fio.  60.  —  Gabtrobtomt:  Stamm'b   Method.    Seen  from 
within  stomach. 
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Fio.  5  L — Gabtrostomt:  Kaper's  Mfithop.  Two 
Huturea  above  and  tw<>  bc>low  poinl  uf  cntranco  of 
caHitter,  fnrmiiiK  vprfic-iil  fnid.  ti*Hl;  s»ecand  row  in- 
serted  rpady  to  tie. 


witL  a  eoiiple  of  fine  oat*j^it  siitures 

to  tlie  edge  of  the  siiiall  opt^ning  in 

rhp    stnniaeli.       Tiitrodiice    a    linen 

I^embert  purae-striiig  siitiire  aroiind 

tlie  edgea  of  llie  opeiiing  wliere  the 

eatheter  enters  the  stoinach  and  tie 

tightlv.     Introdnee  a  second  purse- 

string  suture  l^  in,  (1.25  cm.)  dis- 

taiit  from  the  first  and  tie  as  the 

stoniach  \vall   ia  inverted  bv  pnsh- 

ing  the  eathcter  in^vard.     If  thero  is 

miSicient  laose  stoniacli  wall,  a  third 

pnrse-fltring  sutiire  is  inserted  jnst 

as  the  secniid  was.     The  ends  of  the 

last  pnrse-string  are  left  loug  and 

used  to  attach  the  stoniach  wall  to 

tlio  parietal  peritoneiim.     Two  or  3 

<ither  sntnres  are  also  emploved  to 

attach    the    stomaeli    wall    to    the 

parietal  peritonenni  to  prevent  peri- 

toneal  infeotion  in  the  event  of  leak- 

age.      C  lose  the  wonnd,   lea%'ing  a 

sina  11    nihher   dam   drain    wrapped 

around  the  tnbe  as  it  passes  through  the  abdominal  wal1,  to  prevent  the  forma- 

tion  of  a  subentaneons  abscess.     The  reaistance  of  these  patients  is  low  and 

infectiofi  easilj  ocen  rs,  The 
tnbe  shonld  be  additionallj 
fixed  to  prevent  it  pnlling 
ont  OT  being  pnshed  too 
far  intn  the  štoniaeh.  Thift 
is  best  done  h  v  means 
of  a  safetv  pin,  wbieh  is 
passed  through  a  narrow 
strip  of  storile  ad  bes  i  ve 
plast  er  \vrapped  2  or  3 
times  aronnd  the  tnbe  at 
the  level  where  it  enierges 
from  the  wonnd.  Tf  the 
pin  18  passed  through  the 
tnl>e  itself,  it  eanses  leak- 
age.  A  t  the  concbision  of 
the  operation,   test   the   per- 

mealiilitv  of  the  tube  \vith  water  jKinred  iu  through  a  firnnel 

APTER  TREATMENT: — For  the  first  72  hours  after  operalionj  it  is  safer  not 
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Fto.  52» — Gastuostomt:  ICidke^s  Mkthod. 
m  storoach. 
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Ui  iiilnfihird  iioiiriHhinttnt  throu^h  tlio  tube,  biit  to  depend  upon  rectal  feeding 
tni  lliiit  i\uu%  If,  howover,  rectal  alimentation  cannot  be  carried  out,,  predi- 
^tin\Uu\  liijiiiii  foodH,  or  even  inilk  or  broth,  inay  be  administered.  If,  at  the  tirne 
hf  ii\$iiVHUinif  tlin  no(*(jH8ity  of  early  administration  of  nourishment  through  the 

gastrostomj  opening  is  fore- 

seen,  the  tube  may  be  passed 

through   the    stomach    into 

the  duodenum  at  the  tirne 

of    the    operation    and    so 

fixed,  in  which  čase  the  ad- 

yf^^^5^  /^^^"^      ^  ^   J^^t^  -s.  ministration     of     nourish- 

/      '  ll/^"^      j£  V^^^/  1         ment  may  be  begun  at  once. 

'       JM'     '>«rff(v\  .  v       A^^/  \  j^^p  Me  t  ho  d.— The 

Kader  method  (Figs.  51, 
52)  differs  from  the  Stamm 
method  only  in  the  manner 
of  inserting  the  suture  to 
infold  the  stomach  wall.  It 
makes  use  of  3  straigfat 
row8  of  interrupted  Lem- 
l>ert  sutures  instead  of  the 
purse-string  sutures  of  the 
Stamm  method. 
Allur  111111x11111:  thr  abdoniinal  ineision,  locating  and  pulling  out  a  small  por- 

tiiiii  nT  ihr  htiuiiach,  intriKhuMng  the  catheter  and  fixing  it  with  1  or  2  cat- 

giit  Hiitmt^ri  iii  H  sniall  opening  in  the  stomach  wall,  as  described  in  Stanun^s 

iimthod,  iurtort  in  the  stomach  wall  2  interrupted  linen  Lembert  sutures  above 

\\\\k\    -j    bolo\v    the   point  of 

iMitnmi*o    of    the    catheter. 

Thrso    sutures     should    be 

alunit    1 J    in.    (1.25    cm.) 

apart   and  so  applied  as  to 

iiilnld  a  vertioal  ridge  of  the 

HttMiiach  wall.     Tie  the  su- 

tiir(»s   and   insert    a   second 

ro\\\  invorting  the  first  ro\v. 

A  third  nnv  niav  bo  intro- 

ducinl   if  the  stomach  \vall 

is  thin  and  not  contracted. 

Tho  sttniiach   \valK   when*   the  catheter  emerires   fmm   it,    is   then   sewed  to 

tlio    parictal    pcritoncuni    and    ]H>sterior    rectus    sheath,    as    in    tho    Stamm 

mcthiul. 

Witzel  Method.-This  method  ( P^iirs.  5:3,  54)  aims  at  the  establishment  of 

an  obliiiue  tistuhi  instead  of  a  vertical  one.     Theoreticallv  it  should  be  better 


<?"j«i.  It'\.  (lAhiunmuMv:  \Vitxkl'h  Mkthod.  Catheter  intro- 
flui.i.ii  iiiiii  nhiiiiurli  (hr(>uMli(>|HMaiixinHnteriurwall.  Suture 
liiis.i  icii  |i(illiii^  u|)  riiltfo  (if  Ht4Uiiai'h  wall  on  eaoh  side  of 
i:ullti:l(:r  hi  iuiiii  cuuhI  i>f  ittiuiiarh  waU  tlirou^h  which  ca- 

lh»:li:l   nilin. 


Fig.  54. — Gastrostomt:  \Vmr.L*8  Method.    Secu  fiuni  with- 
in  stomach. 
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than  the  preceding  methods.  Actual  experience  has  shown  that  in  tirne  the 
fistula  loses  its  oblique  direction  and  becomes  vertical.  It  also  requires  more 
of  the  stomach  wall  for  its  perf ormance  and,  therefore,  cannot  be  so  easily  done 
on  a  small  contracted  stomach. 

Make  an  incision  2  to  3  in.  (5  to  8  cm.)  long  in  the  left  rectus,  puli  out  the 
anterior  wall  of  the  stomach,  and  find  a  point  about  midway  ,between  the  curva- 
tures  and  as  near  the  cardia  as  possible,  allowing  for  infolding  of  1%  in.  (4.5 
cm.)  of  the  stomach  wall  to  the  left  of  this  point.  Make  a  small  opening  in  the 
stomach  wall  and  introduce  a  No.  25  F.  cathetet  for  2  in.  (5  cm.)  into  the 
stomach  cavity.  Fix  the  cathe- 
ter  with  1  or  2  catgut  sutures. 
Lay  the  catheter  on  the  anterior 
wall  of  the  stomach  and,  with  a 
continuous  or  interrupted  linen 
Lembert  suture,  infold  the  cathe- 
ter by  suturing  a  ridge  of  the 
stomach  wall  over  it  for  a  dis- 
tance  of  1%  inches  (4.5  cm.), 
starting  the  sutjire  well  beyond 
the  point  of  entrance  of  the  cathe- 
ter into  the  stomach,  so  as  to  bury 
this  area.  Suture  the  wall  of  the 
stomach  w  h  e  r  e  the  catheter 
emerges  to  the  parietal  peri- 
toneum  and  posterior  rectus 
sheath.  This  forms  an  oblique 
tunnel  out  of  the  stomach  wall. 

Witzcl  has  modified  the  origi- 
nal operation  for  the  purpose  of 
preventing  this  loss  of  obliquity 
of  the  canal,  which,  as  stated 
above,  occurs  after  a  time.  For 
this  purpose,  after  making  the 
vertical  rectus  incision,  he  makes 
the  incision  in  the  transversalis 
fascia  horizontal,  and  sutures  the 

infolded  portion  of  the  anterior  stomach  wall  to  the  horizontal  opening  in  the 
fascia,  thus  endeavoring  to  maintain  the  oblique  direction  of  the  fistula. 

Marweders  method  of  perforniing  gastrostomy  is  a  modification  of  Witzers, 
the  catheter  lying  between  the  muscular  and  niucous  coats  in  the  wall  of  the 
stomach  instead  of  forming  a  canal  by  infolding  the  eutire  thickness  of  the 
stomach  wall.    In  addition,  the  parietal  peritoueum  is  sutured  to  the  skin. 

Ssabanejew-Frank  Method. — Make  a  skin  incision  l^  in.  (7.5  cm.)  longparal- 
lel  to  the  left  costal  margin,  and  1  in.  (2.5  cm.)  below  it.    Divide  the  left  rectus 


Fio.  55. — Gastrobtomt:  S8abanejbw-Frank  Mbtbod. 
Cone  of  stomach  wall  puUed  out  from  opening  above. 
Stomach  sutured  to  posterior  sheath  of  rectus  in 
lower  incision. 


186  OPEKATIONS    UPON    THE    STOMACH 

muscle  and  sheath  vertically  and  puli  out  a  cone  of  the  stomach  f  rom  as  near  the 
cardia  as  possible.  See  that  the  area  pulled  out  is  sufficientlj  long,  without  ten- 
sion,  for  the  following  procedure :  Insert  a  traction  suture  in  the  apex  of  the 
stomach  cone.  Undermine  the  skin  to  a  point  above  the  costal  margin.  Make 
a  small  incision  over  this  point  and  puli  the  apex  of  the  cone  of  the  stomach 
through  this  opening  without  tension.  Suture  the  stomach  wall  of  the  base  of 
the  cone  to  the  parietal  peritoneum  and  posterior  rectus  sheath.  Suture  the 
rectus  muscle  and  anterior  sheath  from  below  upward,  leaving  the  upper  part 
of  the  stomach  cone  passing  between  the  upper  separated  rectus  fibers  above 
for  sphincteric  action.  Close  the  skin  of  the  first  wound.  Make  a  small  open- 
ing in  the  apex  of  the  stomach  cone  and  suture  the  edges  of  the  opening  to  the 
skin. 

Kocher  modified  tliis  mothod  by  retracting  the  rectus  muscle  oiitward  instead  of 
splitting  its  fibers,  and  then  using  the  Witzel  method  of  inserting  the  catheter  instead 
of  puUing  out  the  apex  of  the  cone  of  the  stomach  wall  above.  The  objection  to  the 
Frank  method  is  the  amount  of  stomach  wall  employed,  it  being  impracticable  in  a 
small  contraeted  stomach. 

Other  Methods. — Other  methods  of  performing  gastrostomy  have  been  devised, 
such  as  the  older  methods  of  Hartmann,  Terrier  and  Jaboulay,  in  which  a  cone  of  the 
stomach  wall  is  pulled  under  a  bridge  formed  by  splitting  the  left  rectus  and  the  apex 
of  the  cone  is  sutured  to  the  skin,  the  rectus  muscle  acting  as  a  sphincter.  As  this 
method  has  been  superseded  by  better  ones,  it  will  not  be  described  in  detail. 

Tavel  (40)  has  made  use  of  a  loop  of  jejunum,  which  he  has  isolated.  He  has  left 
its  mesen tery  attached,  restored  the  continuity  of  the  ]bowel,  sutured  the  distal  end  of 
the  isolated  loop  to  the  stomach  wall  and  the  proximal  end  to  the  skin.  This  method 
has  been  employed  for  the  formation  of  the  lower  part  of  a  new  esophagus  by  Lexer, 
■Fragenheim,  Roux  and  Wullstein. 

Jianu  (18)  has  made  use  of  the  greater  curvature  of  the  stomach  to  construct  the 
lower  portion  of  a  new  esophageal  tube,  and  Willy  Meyer  has  8ucces8fully  performed 
his  opera tion  several  times  (22). 

It  would  hardly  socm  advisable  to  make  use  of  these  methods  instead  of  the  simpler 
ones,  except  that  they  may  be  done  as  a  preliminary  operation  to  the  resection  of  an 
esophageal  growth,  with  the  purpose  of  forming  a  new  esophagus. 


OPEBATIONS  FOR  GASTBOPTOSIS:  GASTBOPEZT 

Indications. — The  necessitv  of  operative  treatment  for  the  cure  of  any  cases 
of  gastroptosis  is  disputed  by  a  number  of  internists  and  gastroenterologists  and 
a  number  of  surgeons.  Movnihan,  Binnie,  and  others  believe  that  the  gas- 
troptosis is  only  a  part  of  a  general  visceroptosis  and,  as  Movnihan  sajs,  "not 
the  most  important  part  of  a  more  widespread  disorder.''  It  is  conceded  that 
manv  of  the  cases  can  be  relicved  bv  non-surs^ical  treatment.  Rest  in  bed  with 
the  foot  of  the  bed  elevated,  forced  feeding  with  small  quantities  of  food  of  high 
nutritive  value  frcquently  administered,  lavage  when  necessarv,  medical  gym- 
nastics,  the  wearing  of  properlj  applied  abdominal  bandages  or  corsets,  w'11 
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often  resiilt  in  caiising  tlie  rolaxed  stomach  wall  to  regam  its  lost  tone  and  func- 
tiou,  Avitli  eon8eqin?iit  relief  of  the  sviiiptoiiis  oaiised  tJiereby. 

In  tlie  severe  caaes,  ei^peeiall  v  of  the  ''water-trap  stomaeli"  tvpes,  that  do  not 
respond  to  non-sur^ieiil  treatinent  nnd  in  those  cases  wliL'rc  tlie  prolonged  treat- 
raent  necessarv  cannot  or  will  not  be  earried  out  in  tlie  detail  neeessarj  for  suc* 
eess,  op€?ration  doea  etTect  a  cure*  The  reportfl  of  Colfev,  Bejea,  Rovsing,  Diiret 
and  man  v  othcrs  prove  this  to  be  so,  and  perstuml  experieiK*e  %vitb  the  operativo 
treatinent  of  thia  conditiiai  has  eonvineed  me  of  the  exeellent  inniiediate  rcsulta 
to  be  obtainedj  and  a  nnmber  of  patienta  that  I  ha  ve  been  ahle  to  fo!low  have 
been  free  froni  a  rcturn  of  sjmptoms 
for  a  pc*rind  of  f  rom  1  to  3  vears  after 
operutifjn*  The  ptosia  ittf(»lf  shoiihl 
not  be  the  indieation  for  operative 
treatment,  bnt  the  faihire  to  cnre  by 
other  nieans  tlie  svniptoms  cansed  by 
the  ptosis,  snch  as  stasis,  both  gastric 
and  colonic,  vomiting,  enictiitiona  of 
gaSj  constipation,  malnntrition,  intes- 
tinal  toxemia,  etc,  shonld  Juatifj  a 
snrgical  procednre. 


Fio.  56, — Gastropexy;  Bevka'*  Method.     Su- 
turvs  iruK^rted  in  (tUHtruhopatio  omentum« 


The  luethods  of  performing  gas- 
tropexj  are  either  the  direet,  in  which 
tlie  stoiiuieli  is  Biitured  to  tlie  anterior 
abdoniinal  walb  «.s  in  the  metboda  of 
Kovsing  and  Dnret,  and  the  in  direet, 
in  wliieh  the  snspension  is  performed 
hy  nieanš  of  tlie  gastroliepatic  or  the 
gastroeolie  liganients  of  the  great 
omentnm,  as  in  t!ie  metbods  of  Bevea  and  of  Coffev. 

Beyea's  Operation  (Fig.  56), — Itake  iin  incision  4  in,  (10  cm.)  long  in  the 
median  line  laiduav  l>et\veen  the  eosiform  and  nmbiliens,  retruoting  npward 
and  exp<>9ing  the  gastrohepatie  and  gai^trophrenie  ligaments,  fonning  the  leaser 
omentnni,  With  ebroiui**  gut  sntures  on  a  enrved  needle,  plieate  in  a  horizontal 
ilire<*ti()n  tlie  h^sser  <  imen  t  um,  bringing  np  tbe  lesser  *'urvatvire  of  the  Ktoinaeh 
and  fastening  it  luidor  tlie  liver.  Avoid  injnrv  tu  thn  blond-vnssels  wben  insert- 
ing  tlie  rtutnres.  He\ea,  in  In«  des(*ription  of  the  nperatif>n»  einplovs  *1  rows  nf 
silk  sntnres,  Tbe  great  dilhenltv  iji  tbe  ^slleee8.sfnl  perfornianec  of  t!ic  operation 
in  some  eaaes  is  tbe  textnre  of  tbe  gaatrobepatic  Hganient,  \vhieb  may  be  ex- 
ceedinglv  tbin  in  its  centra!  portion.  It  is  tbicker  and  heavier  at  eacb  end  and 
near  the  Hver.  Eve  pa^KCs  the  sntures  below  throngli  tbe  lesser  ciirvatnre  of 
tlie  stijmach  anterior  to  tbe  vc^seli^  and,  if  tbe  jinsterior  part  of  tlie  gastrohepatio 
omentimi  is  tbin,  passes  the  sntiires  throngh  the  substance  of  tbe  liver  juat  an- 
terior to  the  tranftverse  fissure. 
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Coflfey'8  (8)  Hammock  Operation  (Fig.  57). — Make  a  median  epigastric  in- 
cision  5  or  G  in.  (12.5  to  15  cm.)  long.  The  teclmic  of  the  operation  depends 
on  the  degree  of  ptosis  and  relaxation  found.  Its  essential  part  consists  in  the 
sutiire  of  the  great  omentum  to  the  anterior  abdominal  wall.  The  internipted 
chromic  giit  mattress  sutures  shoiild  extend  to  the  left  side  as  far  as  possible, 
thus  lifting  up  the  left  end  of  the  greater  curv^ature  where  the  ptosis  is  greatest. 
Seven  or  S  sutures  about  1  in.  (2.5  cm.)  apart  and  picking  up  the  gastrocolic 

omentum,  or  both  the  great  omen- 
tum and  gastrocolic  omentum  be- 
low  and  above  the  transverse  colon, 
are  attached  to  the  anterior  ab- 
dominal wall  transversely  on  a  line 
about  2Y2  inches  (6.25  cm.)  above 
the  umbilicus.  Thus,  by  means  of 
the  adhesions  formed,  a  hammock 
is  made,  suspending  the  stomach. 
In  addition,  Coffey  shortens  the 
gastrohepatic  ligament,  as  in  Be- 
yea's  operation,  as  well  as  shorten- 
ing  the  falciform  ligament  if 
hepaptosis  is  present. 

Boy8ing^'8  Operation  (Fig.  58). 
— This  operation  aims  at  the  di- 
rect  adhesion  of  the  anterior  stom- 
ach \vall  to  the  abdominal  wall. 
Below  is  Eovsing's  own  descrip- 
tion  of  the  operation. 


Fio.  57. — Ga8tropexy:  CoFrEY'8  Method.  Diagram 
Bhowiiif(  »hortcning  of  fcastrohepatic  omentum,  and 
suspcnsion  of  stomach  and  colon  by  suture  of  gas- 
trocolic and  great  omentum  to  anterior  abdominal 
wall. 


'*Parallcl  with  the  lesser  curva- 
ture  I  lead  three  strong  silk  threads 
in  and  out  throiiph  the  serous  eoat- 
ing  of  the  anterior  surface  of  the 
stomach,  leaving  the  pyloric  por- 
tion  free.  The  uppcr  thread  is  placed  close  under  the  lesser  curvature  and  the  two 
others  with  an  interval  of  about  2  cm.  are  placed  in  such  a  way  that  the  greater  curva- 
ture and  a  rather  large  piece  of  the  wall  abo\e  this  are  left  freo.  With  a  fine  needle 
the  serous  coatinp  botween  the  tliroads  is  now  scarified  in  ali  directions,  also  the  sur- 
face of  the  pariotal  peritoneum,  and  evontiially  that  part  of  the  under  side  of  the  liver 
to  whicli  one  wishes  the  stomach  to  adhoro.  The  cnds  of  the  silk  threads  are  led  out 
through  the  entire  thicknoss  of  the  abdominal  wall,  that  on  the  left  as  far  as  the  site  of 
the  rib  curv^ature,  tliat  on  tho  ri^lit  about  3  cm.  to  tho  ripht  of  the  center  line.  The 
peritonoum  is  now  joined  with  cat^ut  and  tho  fascia  and  skin  \vith  ahmiinum  bronze, 
and  after  the  line  of  tlie  wound  bas  bom  closed  vvitb  collodion  and  cotton  wool,  the  silk 
sutures  are  tied  over  a  jrbiss  plate  covered  vvitb  sterile  j^auze,  tlie  dimensions  of  which 
are  a  little  Inr^rer  tban  the  stomach  surface  wbi<*b  bas  to  be  fi.\ed.  Tlie  silk  threads 
aro  left  for  foiir  \veeks  and  are  tben  (Misily  romoved." 
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Eovsing  also  shortens  the  gastrocolic  ligament,  as  coloptosis  accompanies  tho 
gastroptosis  and  contributes  to  the  sjmptoms. 

Surefs  Operation  (Fig.  59). — This  was  the  first  operation  perfonned  for 
gastroptosis  in  1897.  A  median  incision  is  made  from  the  ensiform  to  the 
umbilicus,  dividing  ali  the  layers  in  the  lower  half,  but  not  the  peritoneal  layer 
in  the  upper  half  of  the  incision.  A  stoiit  silk  sutiire,  starting  externally 
through  the  peritoneum,  passes  alternately  through  the  peritoneum  and  lesser 
curvature  of  the  stomach  from  left 
to  right,  the  ends  being  passed 
through  the  muscular  layer8  and 
tied  subcutaneously. 

Choice  of  Operation  and  Besults. 
— Rovsing^s  (36)  personal  statis- 
tics,  as  a  result  of  163  cases, 
showed  50.6  per  cent.  cures,  14.7 
per  cent.  greater  improvement,  11 
per  cent.  improvement,  and  12.8 
per  cent.  slight  improvement  or 
none.  The  morta]ity  was  4.9  per 
cent. 

The  results  of  the  same  opera- 
tion in  93  cases  in  the  hands  of 
other  Scandinavian  surgeons 
8howed  75.2  per  cent.  cured,  9.6 
per  cent.  improved,  11.8  per  cent. 
slight  improvement  or  none,  and  a 
mortalitv  of  3.2  per  cent. 

Coffey  (8),  reporting  on  41  cases,  states  that  26  were  symptomatically 
cured,  9  very  much  improved,  4  somewhat  improved,  1  unimproved  (had  tuber- 
culous  enteritis),  and  1  died  of  pneumonia. 

The  simplest  operation  which  promises  a  permanent  cure  of  the  symptoms 
with  the  least  danger  to  the  patient  and  the  minimum  interference  with  the 
normal  phvsiological  action  of  the  stomach  is  the  one  to  be  chosen.  If  the  gas- 
trohepatic  omentum  after  plication  were  always  8ufficiently*  strong  to  continue 
to  maintain  the  weight  of  the  stomach,  Beyea'8  operation  would  be  ideal,  but  it 
is  frequently  thin  and  ea8ily  stretches.  However,  combined  with  suture  of  the 
gastrocolic  omentum  over  a  wide  area  to  the  antcrior  abdominal  wall,  as  in 
CoflFey's  method,  which  supports  the  ptosed  transverse  colon  as  well  as  the 
stomach,  good  results  are  obtained.  I  h  a  ve  now  emploved  this  method  in  10 
cases.  The  immediate  result  was  excellcnt  in  aH.  Tn  one  čase  with  a  general 
visceroptosis,  in  which  double  ncpliropexy,  as  well  as  gastropcxy  was  performed, 
the  patient  returned  to  hcavy  work  6  woeks  after  operation  without  a  support- 
ing  bandage  or  corset,  such  as  ali  these  patients  shoiild  \vcjir  for  a  tirne.  A 
radiograph  taken  1  year  later  shows  that  the  stomach  has  again  become  ptosc<l 


Fio.  68. — Gastropext:  Rov8ino*s  Method.  Threo 
row8  of  linen  sutures  inserted  in  stomach  wall  and 
emerging  from  skin  of  abdominal  wall. 
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but  to  a  lesser  degree  than  before  operation;  also,  it  empties  promptly,  while 
previouslj  there  had  been  a  residue  6  hours  after  the  bismuth  meal.     Symp- 

tomatically  the  patient  is  much  im- 
proved. 

The  other  cases  operated  on 
during  the  past  3  jears  have  so  far 
been  cured  or  greatly  improved  and 
have  gained  in  weight,  but  a  suffi- 
eient  tirne  has  not  as  yet  elapsed 
to  determine  the  permanency  of 
the  relief  of  their  8ymptom8. 

Rovsing  states  that  the  ptosis 
recurs  after  the  Coffey  operation, 
dne  to  stretching  of  the  adhesions 
and  to  the  stomach  sagging  down 
to  the  left  side  of  the  area  of 
omentum  sutured  to  the  abdom- 
inal  wall.  The  latter  can  be 
avoided  by  wide  retraction  and 
earrying  the  sutures  well  over  to 
the  left  along  the  greater  curva- 
ture. 

If  permanent  results  can  be  ob- 
tained  by  this  simple  method,  there 
wonld  seem  to  be  little  necessity 
for  performing  posterior  gastroje- 
jiino8tomy,  accompanied  by  py- 
loric  occlusion,  as  advocated  and 
performed  by  a  niimber  of  sur- 
geons  in  the  treatment  of  gastrop- 
tosis,  and  ccrtainly  none  for  such 
a  radical  procedure  as  a  "wedge-shaped  resection  of  the  median  part  of  the 
stomach/'  as  practiced  and  advocated  by  Schlesinger  (37). 


FiQ.  59. — Ga8tropbxy:  Duret'8  Method.  Heavy  silk 
suture  passes  alternately  throush  lesser  curvature  of 
Btomach  and  parietal  peritoneum.  Sutures  are  not 
yet  passcd  through  muscular  laycr  of  abdominal  wall 
as  is  done  before  tying. 


GASTBOPLICATION 


The  first  plication  of  the  anterior  wall  of  the  stomach  was  reported  by 
Bircher  (5).  Bircher's  operation  consisted  in  the  suture  of  2  distant  points  on 
the  greater  curvature  of  the  stomach  to  corresponding  points  higher  up:  the 
right  point  to  one  on  the  lesser  curvature,  the  left  point  to  one  higher  up  on  the 
fundus.  Thus  a  fold  consisting  of  most  of  the  anterior  stomach  wall  was  mado 
to  extend  into  the  stomach. 

The  operation  is  also  performed  by  the  insertion  of  a  number  of  running 
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seromuscular  sutures  vertically  through  the  anterior  stomach  wall.    These,  on 
belng  tied,  plicate  it  in  segments. 

As  the  stomach  is  a  muscular  organ  and  dilatation  is  diie  to  obstruction  or  to 
atony  of  its  musculature,  this  operation  is  not  curative.  It  is,  therefore,  rarely 
if  ever  indicated. 

CABDIOSPASM 

The  operative  treatment  of  cardiospasm  by  means  of  dilatation  from  be- 
low,  after  a  gastrotomy  has  been  performed,  has  been  largely  replaced  by 
stretehing  of  the  lower  end  of  the  esophagus  by  means  of  dilators  of  the  type 
devised  by  Gottstein  (13)  and  by  Plummer  (32),  introduced  through  the  mouth 
down  to  the  constricted  spasmodic  area.  These  dilators  consist  of  a  silk-covered 
nibber  balloon  which  can  be  filled  with  watcr  under  pressure  and  regulated  as 
desired,  and  dilatation  can  be  accomplished  without  the  nece8sity  of  a  cutting 
operation. 

Previous  to  the  introduction  of  this  type  of  instrument,  Mikulicz  (27)  had 
performed  gastrotomy  and  dilated  the  cardia  and  lower  end  of  the  esophagus 
by  means  of  a  rubber-covered  clamp  introduced  through  the  stomach  incision. 
Later  he  obtained  the  same  result  by  dilatation  with  the  fingcrs  introduced 
through  the  cardia.  Cardioplasty,  after  the  method  of  the  Heinecke-Mikulicz 
pyloroplasty,  has  also  been  suggested,  but  has  little  to  recommend  it,  and  if,  as 
has  been  suggested,  the  obstruction  is  in  the  lower  esophagus  as  it  passes 
through  the  esophageal  opening  in  the  diaphragm  rather  than  at  the  cardiac 
orifice  itself,  such  an  operation  would  be  useless. 

Cardiospasm  is  frequently  accompanied  by  a  dilatation  of  the  esophagus 
above  the  point  of  constriction.  When  this  dilatation  is  fusiform  in  shape  and 
the  axis  of  the  esophagus  is  not  changed,  the  dilatation  of  the  constriction  allows 
drainage.  In  a  few  cases,  however,  there  is  also  an  elongation  of  the  esophagus, 
resulting  in  an  ^(i\iT\o  (Iteversed  S).  Lambert  (19)  has  successfully  treated 
a  čase  of  this  kind  by  drawing  the  redundant,  dilated  pouch  of  the  esophagus 
through  the  diaphragm  and  then  introducing  a  large,  heavy  clamp  through  a 
gastrostomy  wound,  one  blade  passing  through  the  cardia  into  the  dilated 
esophageal  pouch,  the  other  blade  remaining  in  the  stomach.  On  closing  the 
clamp,  the  contiguous  surfaces  of  the  esophageal  pouch  and  stomach  were 
brought  together  and  surrounded  with  chromic  catgut  sutures.  The  edges  of 
the  enlarged  opening  of  the  diaphragm  were  then  sutured  to  the  esophagus. 
The  clamp  was  allowed  to  remain  in  plače  for  4  davs  without  being  disturbed, 
when  it  wa8  tightened  to  its  full  extent,  thus  crushing  the  included  tissue.  It 
was  removed  on  the  ninth  day,  the  patient  being  fed  by  a  ga8tro8tomy  opening 
through  which  the  handle  of  the  clamp  protruded. 
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CHAPTER   III 

DIAGNOSTIC    B(5NTGEN0GBAPHY   OF   THE    ALIMENTABT   GANAL 
Leon  Theodore  LeWald 

No  more  fitting  introduction  to  this  important  subject  can  be  found  than 
the  following  remarks  made  by  that  martyr  to  the  Rontgen  rav,  Dr.  Charles 
Lester  Leona  rd: 

"The  importance  of  rontgenographjr  in  the  diagiiosis  of  gastro-intestinal 
lesions  has  receiitly  l)een  emphasized  by  the  prominence  given  to  this  subject  in 
the  programe  of  national  medical  and  surgical  societies. 

**Special  reports  have  been  made  and  entire  sesaions  given  over  to  their  dis- 
cussion.  The  progress  of  the  past  five  jears  has  influenced  medical  and  surgi- 
cal opinion  until  a  Rontgen  examination  is  considered  a  sine  qua  non  before 
operation. 

"The  kindred  sciences  of  anatomy,  physiology,  and  pathology  show  the  effect 
of  their  study  in  the  living  man  by  this  method.  Other  methods  of  physical 
and  chemical  diagnosis  are  not  displaced,  but  are  amplified  by  the  knowledge 
it  affords.  In  fact,  the  Rontgen  method  yields  its  best  results  when  the  patient 
refcrred  for  examination  is  accompanied  by  ali  the  data  which  the  older  methods 
can  secure"  (Leonard,  104). 

THE   TEETH 

Certain  lesions  of  the  teeth  and  jaw  may  be  accurately  diagnosed  by  meana 
of  the  Rontgen  ray. 

TTnerupted  Teeth. — Of  first  importance  are  unerupted  wi8dom  teeth.  Nu- 
merous  cases  of  reflex  nervous  disturbances  have  been  traced  to  unerupted 
teeth  and  recovery  has  resulted  after  their  location  and  removal. 

Abscesses  at  the  roots  of  teeth  are  a  fruitful  source  of  systemic  poisoning. 
In  ali  cases  of  chronic  joint  trouble  of  unknown  origin  a  careful  search  of  ali 
the  teeth  may  reveal  an  unsuspected  abscess,  the  drainage  of  which,  either  alone 
or  combined  with  a  vaccine  treatment  based  upon  a  oulture  from  the  abscesS; 
may  result  in  a  complete  cure.     (Ront.  I.) 

Saliyar7  deposits  and  oalculi  may  also  be  located  by  the  Rontgen  ray, 
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THE   PHAB7NX 

Betropharjngeal  abscess  inay  be  diagnosed  by  means  of  the  Eontgen  ray. 

Foreig^  Bodies. — Foreign  bodies  in  the  pharynx  should  not  be  removed  until 
their  exact  location  has  been  ascertained  by  Rontgen  examination  whenever 
this  is  possible.  This  is  partieularly  true  of  a  pointed  metallic  body,  siich  as  an 
open  8afety-pin.  For,  once  the  exact  size,  shape,  and  position  have  been  ascer- 
tained, the  exact  procedure  for  removal  can  be  worked  out  in  advance  and  ali 
preparations  made. 

THE   ESOPHAGUS 


Foreign  Bodies. — Foreign  bodies  of  sufficient  density  can  be  accurately  lo- 
cated  in  the  esophagiis.    In  cases  of  doiibt  a  small  amount  of  bismiith  mixtiire 

may  be  8wa]]owed  and  the  body 


DlVEftTICULUM 
/FILLED 


more  clearly  located  by  the  coat- 
ing  of  bismiith  which  it  will  re- 
ceive.  Great  čare  mnst  be  used 
in  doubtful  cases  not  to  render 
a  negative  opinion  as  to  tlie 
presence  of  a  foreign  body  until 
a  most  exhaustive  search  under 
favorable  circumstances  has 
been  made.  The  whole  eso- 
phagus,  not  merely  one  pa  rt, 
must  be  searched,  the  patient 
must  be  kept  quiet,  and  the  ex- 
posures  made  instantaneou8ly 
and  in  various  directions.  Even 
then,  as  Dr.  (^hevalier  Jackson 
says,  "Alway8  keep  a  string  on 
vour  negative  statements  as  to 
the  presence  of  a  foreign 
bodv." 

In  cases  of  supposed  ob- 
struction  in  the  upper  end  of 
the  esophagus  a  spasmodic  con- 
dition  may  exist  or  the  condi- 
tion  may  be  part  of  a  glossola- 
biolingual  paraly8is.  New  growths  mav  occasionally  be  diagnosed  in  this 
region.  Esophagoscopic  examination  should  supplcment  the  Eontgen  examina- 
tion  in  doubtful  cases. 

Piverticula. — A  diverticulum  may  be  found  at  the  upper  portion  of  the 


Fi«.  1. — Diverticulum  of  Esophagus.  Bismuth  mixture 
has  filled  the  diverticulum  and  rcmained  therc  after  the 
remaindcr  of  the  food  had  passed  down  in  to  tho  stom- 
ach.  Tracing  from  a  rontgenogram.  (Operation  by 
Dr.   W.   A.   Downo8.) 
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esophagus,  and  demonstrated  by  its  filling  with  a  bismuth  mixture  which  has 
been  swalIowed.  Anterior  and  lateral  view8  are  necessarjr  to  determine  the 
size  of  the  pouch  (Fig.  1). 

Diverticula  may  also  be  found  at  the  lower  end  of  the  esophagus,  but  the 
condition  here  is  more  apt  to  be  a  dilatation  secondarj^  to  spasm,  as  the  esoph- 
agus passes  through  the  diaphragm,  the  so-called  cardiospasm. 

Cardiospasm. — In  cardiospasm  the  meal  readily  passes  down  to  the  cardia, 
where  it  stops.  FIuoroscopicaIly,  it  may  be  seen  to  ascend  and  be  churned 
back  and  forth  in  the  esophagus.  The  patient  at  this  time  usually  experiences 
his  characteristic  discomfort,  and  will  often  state  that  if  he  is  given  a  glass  of 
water  or  may  be  allowed  to  exert  some  peculiar  muscular  effort — such  as  leaning 
against  the  wall — he  will  be  relieved.  If  a  radiographic  examination  is  then 
made,  one  may  find  that  the  entire  bismuth  meal  has  passed  out  of  the  esophagus 
into  the  stomach.  This  is  the  characteristic  point  to  observe  in  searching  for 
cardiospasm.  The  Rontgen  shadow  is  also  quite  distinctive  in  this  condition, 
as  contrasted  with  the  irregular  8hadow  dne  to  a  new  growth  (Ront.  V). 
Lateral  or  ob]ique  projections  are  better  for  this  piirpose  than  anterior  or  pos- 
terior  projections.  One  gathers  the  impression  that  there  may  be  some  mechan- 
ical  factor  which  accounts  for  cardiospasm.  In  doubtful  cases  a  more  or  less 
solid  meal  must  be  combined  with  the  bismuth.  Pineapple  cut  into  small  pieces 
and  mixed  with  bismuth  in  the  proportion  of  1  ounce  (30  gm.)  of  bismuth  sub- 
carbonate  to  6  ounces  (180  gm.)  of  pineapple  has  been  found  satisfactory  for 
this  purpose.  Verifieation  by  means  of  an  esophagoscopic  examination  is  al- 
way8  desirable. 

Striotures  from  swallowing  caustics  may  be  accurately  located  and  an  idea 
of  their  caliber  ascertained. 

Congenital  Anomalies. — Congenital  anomalies  of  the  esophagus  may  be 
diagnosed  positivelv.  Among  the  most  common  anomalies  is  esophagotracheal 
fistula.  In  62  cases  collected  by  McKenzie,  43  had  Communications  with  the 
air  passages.  It  is  very  important  in  these  cases  to  know  the  exact  anatomical 
condition  present,  for  gastrostomy  affords  little  or  no  relief  unless  the  cardiac 
end  of  the  stomach  is  closed ;  if  the  lower  end  of  the  esophagus  communicates 
witli  tlie  trachea,  food  will  be  regurgitated  from  the  stomach  into  the  air  pas- 
sages. In  many  cases  of  congenital  anomalies  the  esophagus  ends  in  a  blind 
poučil.  There  mav  be  a  fibrous  cord  extendiiig  from  it  to  the  cardiac  end  of 
the  stomach,  and  from  the  cardiac  end  of  the  stomach,  extending  upward,  a 
patent  esophagus  opening  into  the  trachea  near  the  bifurcation.  A  čase  of  this 
sort  wa8  correctly  diagnosed  by  Dr.  E.  B.  Truesdell,  and  reported  by  Dr.  J.  R. 
I^see  ni9).     (See  Hont.  XXXI.) 

Transpoaltion  of  the  viscera  mav  be  suggested  by  finding  that  the  esophagus 
runs  in  a  course  opposite  to  that  usually  followed.  In  my  experience  transpo- 
aition  of  one  viscus  invariably  means  that  others  also  are  transposed.  (See 
Ront.  ITI.) 

Hcw  Orowth8. — N'ew  growths  may  be  accurately  diagnosed,  and  their  size. 
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extent,  and  exact  site  determined.  Thej  are  most  coininonly  eneountered  in 
the  middle  portion  of  the  esophagus;  next  in  frequeney,  at  the  cardiac  end; 
and  least  f  requently,  in  the  upper  third  at  about  the  level  of  the  stemal  notch. 
In  differentiating  this  condition  from  tuberculosis  and  8yphilis  it  is  often 
necessary  to  combine  the  Rentgen  findings  with  laboratory  reports^  supple- 
mented  by  an  esophagoscopic  examination,  and  removal  of  a  section  for  micro- 
scopic  examination. 

Aecording  to  Dr.  William  H.  Stewart,  the  radiographic  technic  in  mak- 
ing  these  examinations  consists  in  giving  a  thiek  paste  of  either  a  cupful  of 
well-cooked  cream  of  wheat  or  boiled  potatoes,  in  which  has  been  thoroughly 
mixed  one  onnee  (30  grams)  of  subcarbonate  of  bismuth.  The  patient,  if 
poBsible,  is  fed  %  of  this  mass,  the  idea  being  to  fill  the  U8ually  dilated  esoph- 
agus above  the  constriction  to  its  full  capacity.  The  qiiantity,  of  course, 
must  necessarily  vary  with  the  amount  of  dilatation  that  is  present  The  pa- 
tient is  then  laid  upon  the  table  in  what  is  conimonly  known  as  the  left  pos- 
terior  oblique  position,  that  is,  lying  on  the  plate,  with  the  back  tiimed  half- 
way  toward  the  left  side.  The  ray  is  directed  8quarely  to  the  chest,  centering 
to  the  right  side  at  about  the  middle  line.  The  patient,  being  plaeed  in  the 
proper  position,  the  plate  beneath  and  the  tube  above,  the  last  quantity  of  the 
bismuth-impregnated  mixture  is  given,  with  instructions  that  it  be  retained 
in  the  mouth  until  the  patient  is  directed  to  swallow  it.  Everything  being  in 
readiness,  the  patient  is  instructed  to  swallow  the  mouthful,  and  to  hold  his 
breath.  This  is  sometimes  diffieult,  but,  by  proper  instruction,  can  be  readily 
accomplished  by  an  intelligent  patient.  As  soon  as  the  patient  swallows  the 
mass  and  holds  his  breath,  an  exposure  is  made.  Stereoscopic  rontgenograms 
are  advisable.  In  doubtful  cases  a  rubber  bag  or  sausage  skin,  closed  at  the 
lower  end,  may  be  swallowed  by  the  patient — or  introduced  by  the  operator — 
and  then  filled  with  a  bismuth  mixture.  In  this  way  the  esophagus  may  be 
accurately  outlined,  and  its  contonr  studied  r6ntgenographically.  A  positive 
Rontgen  diagnosis  of  tumor  of  the  esophagus  can  usually  be  made  at  an  early 
stage,  if  the  patient  is  examined  with  the  proper  technic.     (See  Ront.  II.) 


THE   STOMAOH 

Con^nital  Anomalies. — ^In  the  cases  of  so-called  non-rotation  of  the  oolon 
the  stomach  shows  a  departnre  from  the  normal  in  the  pyloric  end  and  the 
junction  with  the  dnodenum.  A  failure  to  observe  this  has  in  2  cases  which  I 
have  seen,  in  which  the  radiographic  examination  was  limited  to  the  stomach 
alone,  led  to  error  in  diagnosis,  and  in  1  čase  to  a  laparotomy  for  supposed 
stomach  or  duodenal  lesion  requiring  surgical  intervention,  which  wa8  in 
reality  unnecessarv.     (See  Ront.  XXII.) 

Transposition  of  the  Stomach. — I  have  observed  transposition  of  the  stom- 
ach 8  times,  in  every  čase  combined  with  complete  transposition  of  ali  the 
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thoracic  and  abdominal  viscera.  The  stomach  in  this  type  of  čase  is  located  on 
the  right  side  in  a  position  which  corresponds  exactly  to  the  position  which  it 
wouId  have  upon  the  left  side  in  the  nonnal  individual.  So  trne  is  this  that, 
if  one  simply  turns  the  Eontgen  negative  over,  the  fihadaws  correspond  abso- 
lutely  with  those  of  a  nonnal  subject.  This  emphasizes  the  nece88ity  of  the 
rontgenologist  making  it  an  invariable  rule  to  have  plate  markers  bo  attaehed 
to  the  apparatus  that  automatically  with  each  eKposure  the  word8  "right"  and 
"left"  are  impressed  on  the  radiograph.  Othenvise  a  oase  might  ea8ily  be 
overlooked  under  the  impreseion  that  the  plate  or  inten8ifying  sereen  had  been 
reversed.     (See  Kont.  III  and  compare  with  Eont  XII.) 

So  true  is  it  that  in  transposition  of  one  viscus  the  others  are  also  trans- 
posed,  that  I  have  found  it  a  safe  rule  in  cases  of  displaoed  heart  shadow  to 
determine  whether  the  čase  is  one  of  true  transposition  by  relying  upon  the 
position  of  the  stomach  as  determined  by  means  of  a  bismuth  meal,  or  some- 
times  simply  by  the  outline  of  the  cardiac  end  of  the  stomach  as  Bhown  by  its 
usual  gas  content. 

Hour-glasB  I)eformity. — This  most  interesting  and  striking  condition  of 
the  stomach  can  be  diagnosed  positively  by  the  Rontgen  ray.  In  the  words  of 
Ilertz :  "The  diagnosis  of  hour-glass  stomach  is  rightly  r^arded  as  one  of  the 
greatest  triumphs  of  radiography." 

The  cases,  however,  fall  into  two  groups:  first,  the  functional  hour-glass 
stomach  (Figs.  2  and  3),  and,  second,  the  tnie  type  (Figs.  4  and  5). 

FUNCTIONAL  HOUR-GLASS  STOMACH  (76). — A  spasmodic  constriction 
may  be  present  at  the  Rontgen  examination  and  absent  at  surgical  operation. 
This  is  U8ually  due,  nevertheless,  to  an  ulcer  on  the  lesser  curvature  of  the 
stomach,  or  in  some  other  part  of  the  stomach  or  duodenum.  The  ulcer  in  this 
type  of  čase  may  be  only  superficial  and  cannot  be  felt  on  palpation  of  the 
stomach  wall  even  after  opening  the  abdomen.  In  čase  of  doubt  the  stomach 
must  be  examined  from  inside  as  well  as  from  outside,  as  only  the  mucous 
membrane  may  be  involved. 

The  differential  diagnosis  may  be  established  by  the  administration  of 
atropin,  which  may  relax  the  spasm.  Vigorous  abdominal  massage  may  also 
produce  a  relaxation  of  the  spasm.  But  the  simplest  of  aH  prooedures,  namely, 
an  exaniination  in  various  positions,  especially  prone  and  standing,  should 
never  be  omitted.  A  second  examination  on  another  day  may  show  the  con- 
dition to  have  disappeared.     (See  Fig.  2.) 

HOUR-GLASS  STOMACH  DUE  TO  ADHESIONS.— This  condition  may  be 
determined  in  some  cases  by  noting  a  variation  in  the  constricted  area, 
as  observed  by  me  in  one  čase  in  which  the  neck  of  the  constricted  area 
shifted  from  the  region  of  the  lesser  curvature  to  a  point  nearer  the  greater 
curvature.  Laparotomy  revealed  a  firm  band  of  omentum  being  held  by 
adhesions  to  the  liver.  The  band  crossed  the  stomach  about  its  middle. 
(Ront.  VII.) 

OBGANIO   HOUBrGLASS   STOMACH. — This  condition,  so  long  considered  by 


Flo.  2.— SpASMODir  PsEUDO  IlorR-cLAS8  Stomach,      At  opnrHiinii  iin  ulr^r  couid  be  miide  out.     On 
manipiilutiijn  tb«  spa-smorlin  oondirion  of  the  j5t43nxarh  disapiK>iir€H].     The  patient  WttB  oured  of  her 
^^t  vomitinfc  attacki^.     l^>nlKPii  exainiimtiori  showed  ihat  thr  spiiHni  ncvcr  returnecl.     Second  illuRtra- 

^^B  tion  iiiiuWB  tho  stomach  aftcr  opcmlion.     (Operatlou  by  Dr.  H.  H.  M.  Lyle.) 


Fio.  3. — PEPfKTRATrNo  Ulceb  at  Lesser  Curvature  of  Stomach.  tSpa^^Tfiodic  consirtcUan  caiuing 
hour-glu^jt-tikc  app**ranct?.  A  t  operalioji  the  spiLJim  disappcared.  The  ulcer  wt\s  e^etJHiod.  Note 
th.at  the  »pasmodio  coastrifltion  recuired.  Thi»  Hh*)W9  tke  dt»»irabiiity  of  re^eclin«  thp  pntirp  ulcer- 
beariiij5  aection  of  the  atomach  wheii  prAcUeftble.  A,  Upper  poueh;  B,  li>wer  pouch;  I,  tnciaura, 
The  fieooDd  illa*Uation  b1iowb  the  atomach  after  oporation.     (Operatiou  by  Dr.  \\\  A.  DowDes.) 


Fia.  7, — Hotrs^LAsa  Stomach,  Tbitk  Ttpe,  DtjE  to  Cicatrieed  Udcer  at  Lc^sbr  CuRVATiTiim. 
Note  in  tho  vertioal  poeture  no  oonDecting  ncck  obscrrod,  whilo  in  the  prone  pcn^ition  in  addition 
to  tho  neck  Cijmin«  into  view  tb<*re  m  oljservtid  r  »paamodic  d&sttre  of  Ihe  pi/loms.  Thb  spaam  dis- 
appeared  a  t  opera  tion  (ffaatroKa«tro^tom>%  see  Fijs.  4)  but  rficurred  lat*r,  shnwing  tbiit  gastro- 
entcro»f.omy  to  the  uppor  pouch  alone  or  in  addition  to  the  jKaatroKitstrostomiy  might  Imve  been  done 
to  the  tower  pouch  to  dri?ijmvc*nt  this  spasm.  A,  Uppcr  pouch;  B.  lowpr  pouch;  N.  neck;  P,  spaam 
ftt  pyioruji.     First  %ure  Bhows  vertical  poaitlon;  Becoud  fiicure  fihows  prone  podition. 
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many  as  congenital  (an  opinion  which  1  shared  as  a  pathologist,  at  a  tirne  when 
I  presented  such  a  specimen  before  the  New  York  Pathological  Society)  has 
now  been  positively  determined  to  be  alway8  of  pathological  origin,  usually  due 
to  ulcer  originating  on  the  lesser  curvature.     (Ront.  VI.) 

The  Rontgen  examination,  after  determining  the  organic  nature  of  the  de- 
fonnity,  should  not  rest  there.  The  ri3ntgenologist  must  go  further,  and  must 
determine  the  exact  size  and  shape  of  both  pouches,  the  tirne  it  takes  eaeh  poueh 
to  empty,  whether  or  not  any  other  lesion,  such  as  ulcer,  is  present  in  some 
other  part  of  the  stomach  or  duodenum,  and  tl^e  condition  of  the  remainder  of 
the  intcstinal  tract.  On  the  accuracy  of  his  findings  the  kind  and  extent  of 
operative  procedure  will  largely  depend.  If  he  has  overlooked  a  pvloric 
stenosis  (even  though  it  be  only  spasmodic)  and  the  surgeon  performs  only  a 
gastroga8trostomy,  the  result  will  not  be  a  complete  cure.  Likewise,  if  the 
surgeon  operates  without  a  Rontgen  exainination  having  been  made,  or  without 
due  consideration  of  ali  aspects  of  the  findings,  the  best  results  may  not  be 
obtained.  In  fact,  the  closest  cociperation  betvveen  the  rontgenologist  and  the 
operator  is  essential  to  the  securing  of  the  best  results.  It  is  even  wise,  if  pos- 
sible,  for  the  rontgenologist  to  be  present  at  the  operation,  in  order  that  his 
opinion  may  be  obtained  on  doubtful  points  which  niav  arise  in  complicated 
casea.     (Figs.  4,  5,  7.) 

HOUE-GLASS  DEFOBMITT  DUE  TO  NEW  GROWTH. — This  condition  may 
occasionally  be  encountered.  It  may  be  distinguished  by  the  irregular  contour 
made  by  the  new  growth  (Fig.  8). 

HOUR-GLASS  DEFORMITT  DUE  TO  PRESSURE  FROM  WITHOUT  THE 
STOMACH. — This  condition  may  be  distinguished  by  the  change  with  changing 
position  of  the  patient,  by  manipulation  under  the  fluoroscopic  screen,  etc. 
(SeeRont.  VII.) 

STphilitio  Befonnity  of  the  StomaoL — Two  cases  of  this  sort  have  been  en- 
countered. Both  were  in  very  young  individuals  approaching  the  age  of  adoles- 
cence, and  were  apparently  of  congenital  origin.  Both  gave  marked  serum 
reactions.  One  čase  had  such  marked  stenosis  of  the  middle  portion  of  the 
stomach  as  to  require  gastro-enterostomy,  using  the  cardiac  pouch  of  the  stom-, 
ach.  So  small  wa8  the  cardiac  pouch,  however,  that  even  after  gastro-enteros- 
tomy,  a  compensatory  dilatation  of  the  esophagiis  persisted  and  limited  the 
amount  of  food  ingested  at  one  meal  to  about  i/^  of  that  taken  by  the  average 
individual  of  that  age.  But  by  frequent  small  feedings  the  patient  has  finally 
gained  in  weight  and  is  cured.     (See  Ront.  IV.) 

The  other  čase  had  less  stenosis  and  has,  under  antisyphilitic  treatment, 
retained  his  weight  and  so  far  has  not  required  the  performanee  of  a  gastro- 
enterostomv.    Three  other  cases  have  been  called  to  my  attention. 

Hcw  Orowth8. — Certain  diagnosis  of  new  growth  can  be  made  in  a  large 
number  of  cases  long  before  any  tumor  cah  be  palpated.  Every  čase  showing 
gastric  svmptoms  of  whatever  kind  lasting  more  than  a  few  weeks,  or  char- 
acterized  by  recurring  attacks  of  gastric  disturbances,  even  though  the  attacks 
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are  of  but  short  duration,  should  have  the  benefit  of  a  careful  Rontgen-ray  ex- 
amination  by  a  competent  rontgenologist.  In  a  recent  čase  where  the  symp- 
toms  had  only  been  present  about  6  week8  the  Rentgen  examination  revealed 
extreme  gastric  stasis.  An  immediate  operation  revealed  an  inoperable  new 
growth  of  the  duodenum.  An  earlier  examination  and  operation  might  have 
saved  this  patient. 

I  have  a  number  of  cases  under  observation  who  are  well  several  year8  after 
the  exei8ion  of  new  growths  diagnosed  early  by  means  of  the  Rontgen  ravs. 

The  Rontgen  diagnosis  takes  prece- 
denee  over  ali  other  methods  of 
diagnosis  in  this  distres8ingly  fre- 
quent  site  of  cancer.  While  a  nega- 
tive opinioii  cannot  always  be  ex- 
pressed,  nor  a  differential  diagnosis 
alway8  l)e  niade  bot\veon  nlcer  of  the 
stoiiiaeh  and  earlv  new  growth  (as 
might  be  oxpected  \vhen  one  ac- 
knowledges  the  frequency  with 
vi^hieh  nlcer  precedes  cancer),  the 
findings  are  ahvavs  positive  enough 
to  indicate  operative  intervention. 
These  statements  are  particularly 
trne  of  gi-owths  at  the  pyloric  end 
of  the  stomach.  Another  diagnostic 
niethod  fortunatelv  fits  in  here  to 
fill  ont  the  gap  that  occurs  in  the 
diagnosis  of  tnmors  at  the  cardiac 
end  and  in  the  bodv  of  the  stomach. 
I  refer  to  gastroscopy  according  to 
the  method  of  Dr.  Henry  Janeway.  This  procedure  must  be  resorted  to  early 
in  cases  in  which  the  clinical  findings  point  to  possible  new  growth  and  the 
Rontgen  findings  are  negative  or  indeterminate. 

In  most  cases  I  have  found  present  both  deformity  of  the  contour  of  the 
stomnch  wall  and  faihire  of  the  stomach  to  emptv  itself.     ( H(»nt.  XI.) 

Xew  gro\vth8  at  the  pvlorus  may  cause  extreme  dilatation.  Ketention  of 
food  in  the  stomach  showing  traees  of  bismnth  has  been  observed  for  as  long  a 
period  as  a  week  after  the  ingestion  of  a  bismuth  mcal  \vhich  had  been  fol- 
lowed  by  an  examination  at  the  end  of  6  hoiirs,  during  which  tirne  nothing  had 
been  taken  into  the  stomach,  but  after  which  ordiiuirv  focnllng  had  followed. 

According  to  Carman,  at  the  IMavo  Clinie  the  Rontgen  ray  has  shown  diag- 
nostic signs  of  carcinoma  in  93  per  cent.  of  the  cases  exaniincd  and  proved  to 
be  carcinoma  at  operation.  He  lavs  great  stress  on  tlie  filling  defect  and  ar- 
ranges  the  signs  in  the  following  order,  as  to  relative  importance:  "(1)  Filling 
defect;  (2)  altered  pyloric  function — (a)  gaping  of  the  pvlorus,  (b)  obstruc- 


Fia.  S. — Carcinoma  of  the  Bodt  op  tbe  Stomach. 
Large  growth  encrcaching  on  the  lumen  and 
producing  hour-nUua-like  deformity.  This  čase 
camc  for  Rdntgen  examination  too  late  for  radi- 
cal  operation.  The  condition  could  have  been 
diagnosed  at  a  much  earlier  stage.  A,  Body  of 
the  stomach;  B,  pyloric  region. 
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tion  of  the  pjlorus;  (3)  advanced  position  of  the  six-hour  meal;  (4)  absence 
of  peristalsis  from  involved  areas  of  the  wall  of  the  stomach;  (5)  diminished 
mobilitj,  loss  of  flexibility;  (6)  diminution  in  the  size  of  the  stomach;  (7) 
antiperistalsis. 

''The  filling  def  ect  is  a  sign  of  oardinal  import  and  is  praotioally  indispensable 
in  the  Eontgen  diagnosis  of  caroinoma.  It  is  oceasioned  by  the  projeotion  of  the 
tnmor  mass  into  the  Inmen  of  the  stomach,  and  when  filled  with  bismuth  the  vis- 
ualized  contonr  of  the  gastric  lumen  shows  a  corresponding  irregalarity.  Ob- 
viously,  fiUing  defects  yary  in  size  according  to  the  extent  of  the  involvement. 
They  also  vary  in  appearance  somewhat,  according  to  the  character  of  the  cancer. 
The  encephaloid  (medullary)  carcinoma  produces  large, — ^asually  multiple,  irregn- 
larities,  while  in  the  scirrhus  type  the  indentations  are  yery  small,  even  absent, 
although  the  concentric  narrowing  may  greatly  lessen  the  caliber  of  the  stomach, 
especially  at  the  pyloric  end,  and  give  it  a  funnel  or  retort  form,  also  diminishing 
its  capacity.  Invasion  of  the  media  by  the  g^owth  may  result  in  a  marked  hour- 
glass  stomach,  the  loculi  being  united  by  a  more  or  less  tortuous  canal. 

"Tnie  iillinp:  defects  must  be  carefully  differentiated  from  indentations  of  the 
wall  of  the  stomach  by  a  gas-filled  colon,  by  adjacent  extrin8ic  tumors, — notably  those 
of  the  liver,  splecn,  colon,  and  mesen tery,  and  by  spasm.  The  splenic  flexure,  in  spite 
of  preparat  ion  by  purging,  will  often  be  distended  with  gas  and  give  the  adjacent 
greater  curvature  of  the  stomach  a  somewhat  ragged  aspect.  By  palpation  dur  ing 
the  screen  examination,  the  stomach  can  be  pushed  away  from  the  colon,  causing 
this  raggodness  to  diaappear,  or  at  least  show  its  character.  Filling  defects  caused 
by  tiimors  external  to  the  stomach,  deforming  its  contour,  are  less  easily  differentiated. 
IIowever,  such  filling  defects  may  change  in  appearance  with  slight  palpation,  or  even 
with  re8piratory  movement.  During  the  screen  examination  the  intimate  relation 
of  a  palpable  tumor  mass  to  the  stomach  and  its  correspondence  to  a  filling  def  ect  in 
the  gastric  outline  may  sometimes  be  determined.  The  deformity  produced  by  spasm, 
— most  often  the  hour-glass, — is  sharply  delineatcd,  in  contrast  with  the  usually  in- 
(lc»finito  shadinga  of  a  tumor-produced  filling  defect.  Frequently  it  relaxc8  on  encrgetic 
nianipulation.  Antispasmodics,  such  as  belladonna,  given  for  two  or  three  days  prior 
to  a  second  examination,  will  generally  cause  such  a  spasm  to  disappear. 

"In  the  cardia  a  filling  defect  may  deform  the  normally  regular  gas  bubble,  the 
tumor  outline  showing  more  or  less  clearly.  Examination  of  the  patient  recumbent, 
— in  which  position  the  cardia  is  more  completely  filled  with  bismuth, — ^may  show 
such  filling  defects  in  stronger  relief. 

"Alteration  of  the  pyloric  function  is  an  almost  invariable  acompaniment  of  gastric 
carcinoma,  and  may  reveal  itself  in  either  of  two  quite  opposite  ways, — namely,  free 
and  continuous  patoncy,  or  marked  obstruction. 

"In  the  carcinomatous  stomach  the  pyloru8. — whether  because  of  actual  stiffening 
by  infiltration  or  by  roason  of  lesaened  acidity  of  the  gastric  contents, — often  remains 
gaping,  and  the  bismuth  ingesta  flow  freely  and  continuou8ly  through  it. 

"On  the  other  hand,  pyloric  obstruction,  varying  in  degree  with  the  situation  and 
size  of  the  tumor,  is  also  a  common  result  of  cancer.  It  is  evidenced  by  a  distinct, 
often  large,  residue  from  the  six-hour  meal. 

"Obstruction  may  occur  at  any  point  in  the  lumen,  from  the  cardia  to  the  pylorus. 
An  hour-glass  stomacli  may  8how  a  six-hour  residue  in  its  upper  loculua.  High  ob- 
struction tcnds  to  dilatation  of  the  esophagus,  which  may  be  quite  marked  in  obstruc- 
tion of  the  cardia.    If  there  be  no  obstructive  condition,  the  *head,' — that  is  to  8ay,  the 


/M*',   I{on'i^;|':n^x;kaphy^  of  the  alimextaby  caxal 

ifj^/r«  Mijviiii^i"!  \tttrU*tu  iff  i\ut  »iz-hour  meal  in  tlie  inte6tixie&,  will  ocK-up^  a  position 
Hton  »if  Joi;  \ifii\tttri'unuiUt  Ut  th^f  Aiifffee  oi  aciditj.  OrdiiiJiri]T.  at  or  neu*  the  cecum 
iiitt  9  Mx  hour«,  it  iiiii.v  Ih*  iK?4if»h?rat<^  by  the  hypo-acidity  incident  to  carrinoma  of 
1^1  HinumtU.  In  Hijrti  riiM*M  it  inay  lie  found  an7where  from  the  hepatie  flezure  to  the 
Mrfiifii,  «|iiili'  i'fiiiifiioiily  in  thn  tran0V(*nc  colon,  or  at  the  splenic  flesure.  While  this 
|i)m  noMirnon  Ih,  H(ri<'t.ly  N|H*aking,  only  a  gjom  meaaure  of  the  aciditjr,  it  ia  an  item 

ttt    roMnlMfnilivi*    Villlli*. 

'"I  In  ififintiilniri  of  ii  ciinMnoiiiatouf)  stomach  ofien  8how8  certain  departuies  from 
liti  nMitiiiil.  l'i'rintiilt.ic  viKor  im  ic<^nerally  proportionate  to  the  degrree  of  acidity,  and 
riH  f|ini)M)nliii|  iii'Hlity  in  ii  i*iitnnion  aceompaniment  of  carcinoma  we  often  find  in  this 
lifllif  liMMJiKiiii  II  niitiihli«  iliinintition  in  force  and  frGquency  of  the  peristaltic  wave8. 
IIm>^ihi,  hI  llic  ciim*  iif  riH*i*nt  |»yIoric!  ohstruction  the  effort  at  compensation  may 
,.),MA    ihiijl    lil   i|iiihi  vJKtti^niN  contractions. 

'  Mmii.  hM|Hiiliiiil  in  (lin  iiitorruption  of  peristaltic  wave8  by  carcinomatous  infil- 
hMllciiH  A  witu<  \\\\\  prtiKr«***H  to  the  affcctcd  area,  skip  it,  and  take  up  ita  coune 
I«'  v^ihI 

li.H.ihiiJ  iiihIiiIh.v  iitTiin*  H!iffifiently  often  as  a  result  of  carcinoma  inrading 
il^i'  >  nI  .iMii  I III I  M.  (Iiiirt  iniin>  (ir  U*mi  fixing  the  stomach, — ^to  ju8tify  its  inclusion  in 
M.  iiM|i'iii.iiil  ii)iii''  ••!'  iiiiKMT.  Not  rarely  the  fixation  is  extreme,  and  eneri^tic 
n,.  n/|.Ml.<ii'ii    \\\\\   liiil   In  iiIlcT  thc  positio«  of  thc  stomach. 

.\  |.|.  huiii  ilif  liMmiH'<l  inobiHty  en  masse,  there  may  also  be  a  notable  losa  of 
M     ,1  ,hi     .,1  iht   \\nll  i>t'  tlif  Htoniach,  such  that  ordinarj  palpation  has  little  efFect  on 

.  i,n  I*.  II.  i.il;!.'«,     i.i*.,   peristalsis  in   the  reverse   direction, — ^has   been  noted   in 
.    ,,    (.,..   ),.    .nun    ni«lioKruphers. 

/       M'<f<  1>  .-ifciikiiifr.  of  course  the  quc9tion  of  malignancy  is  for  the  pathologiat 

r  /   tn,n,>    ..  hIi  liii.'ility.     IIowever,  tho  fillinp  dofoot«  of  carcinoma  of  the  stomach 

I,,  i.f  I'  H.-iK'  riMlioIoKically  that  tht^^  tnises  oan  he  diagnosed  in  93  per  oent. 

n.n.  i' .1. '/iinl/ji'  t';tro  and  a  decent  re^rurd  for  tho  clinical  facts,  the  Rontgen-raj 

,     ,  . ,.     ...H  hut  oul.v  iij{irk<^ly  enhance  tho  pt»ri*ontafre  of  correct  diagnoaes  of  cancer, 

.    iJ    ..)  •.  <;Miii   tiirnihh  valuable  information  as  to  the  advisability  of  operative 

I   •  ,.i.',t.      I  'ti  4-;i.'iifjpJ<%  oxtonsive  involvomont  of  tho  cardia,  or  of  the  media  and 

iM"l<i.-  .-ijiyi<:il  nH'aHurc»  hopeloK«*;  whi1e  pyloric  carcinoma  ofFers  a  better 

i  h'i  .  iin/nnl  intrrvention,  e8pecial]y  if  there  bo  no  metastasis." 


/ ' 


/  .   i<;  ilic  inhi^outAofriHVH  exprcH8ing  aii  opinion  as  to  thc  inoperability  of 

•  I  i..»i.  iiiiij«;i>,  I  liav<f  n<n'or  fcit  it  justifiabic  to  do  this,  in  the  face  of  the  fact 

I), ..I  '<ii;iiii  r;iw's  liiivif  Hurvivcd  5  OF  more  vears  after  surgical  intervention 

..j.ij  iji4  iniitniniiuro  of  ^Htro-entero«tomy,  with  the  doolaration  of  the  surgeon 

ili.'t  i1j(   |/;iti<'nt  luiild  liv<'  unlv  a  fow  months. 

liker  of  the  Stomach.  Sonu;  tvpos  of  ulcer  (penetrating)  in  certain  loca- 
iii»)j:-  /i  .-|>ri'i:ill\  fJH«  li>s#*r  nirvatnrej  can  be  diapiosed  with  extreme  accuracy. 
I  Jji  1  jjidiiifrrihfir  finding  i.s  tliat  of  a  bismiith-filled  protnision  from  the  lesser 
1  ijj  vjiiiiif  ol"  tli<*  ^toina<'ii.  \'i;rv  often,  opposite  the  ulcer  there  will  be  a  deep 
jipii  iitjifion  of  tii(^  greatitr  rurvatiire.  This  frequently  gives  an  hour-glaas-like 
ii)i|M  umiiffj  mul  riirioiiHlv  (tnoiigh  thc  spasm  niay  pcrsist  even  after  the  ezcision 
'if  I  lil  iilirr.  iiitlioii^li  at  ili(*  tiint*  of  thc  operation  it  appeared  to  have  entirely 
Ji  lil  •!  <l      (  S«i'  l''i^^  ;j.  j 

<  if  iilii/('«i  (il<M  r»  at  tiic  pyloru8  give  positive  evidence  of  thcir  presence  aud 
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loc&tion.  Deformitj  of  the  pjloric  region  (aee  Kont.  IX)  and  retention  of  the 
bisiiiutli  meal  beyoiid  6  hours  are  the  characteristic  findings.  Extreme  dilata- 
tion  of  the  stomach  is  often  found  in  these  cases^  but  jields  readily  to  gastro- 
enterostomj,  as  has  been  ascertained  by  checking  many  of  these  cases  after 
operation. 

The  nece88ity  of  a  standard  method  of  examination  has  been  urged  by 
Carman,  of  the  Mayo  Clinic.  "The  valne  of  the  Rontgen  ray  as  a  diagnostic  aid 
in  gastric  uleer  has  in  my  opinion  been  greatly  underestimated,"  he  states. 

"Our  technic  may  be  defined  as  the  combined  fluoroscopic  and  skiagraphic  ex- 
amination  with  the  double  opaque  meaL  Barium  sulphate  is  used  in  the  8ix-hour 
meal,  and  at  the  tirne  of  examination  the  patient  is  given  bismuth  subcarbonate  in 
water,  followed  quickly  by  bismuth  subcarbonate  in  potato-starch  pap. 

**As  seen  a  t  operation,  four  classes  of  gastric  ulcer  may  be  distinguished :  (1) 
small,  exceedingly  8hallow  mucous  erosions  and  slit-like  ulcers;  (2)  penetrating  or 
callous  ulcers  with  relatively  deep  craters;  (3)  perforating  ulcers  with  or  without 
accessory  cavity  formation;  and  (4)  very  early  carcinomatous  ulcers. 

"Of  these  four  classes,  the  first, — the  small,  shallow,  mucous  erosions, — offer  the 
greatest  difficulty  of  rontgenologic  detection.  They  are  either  superficial  denuda- 
tious  or  mere  slits  in  the  mucosa,  incapable  of  holding  enough  bismuth  to  make  a 
visable  niche.  Unless  accompanied  by  an  incisura  or  a  8ix-hour  rest  their  presence 
will  hardly  be  even  suspected,  much  less  positively  determined. 

"The  penetrating  ulcers  which  have  burrowed  more  or  less  deeply  into  the  gastric 
wall  8how  a  definite  crater,  which  may  be  either  quite  round,  oval,  or  irregular. 
The  degree  of  facility  with  which  the  crater  can  be  seen  by  the  Rontgen  ray  as  a 
niche  depends  upon  its  size  and  location. 

"Perforation  of  an  ulcer  and  a  continuation  of  the  destructive  process  into  an 
adjacent  organ  or  tissue  results  in  the  formation  of  an  acces8ory  cavity.  Those  that 
I  have  seen  were  either  in  the  liver  or  pancreas.  None,  shown  later  by  operation. 
failed  to  be  visible  on  screen  and  plate.  Perforation  may,  of  course,  occur  without 
the  production  of  a  pocket.  In  this  event  the  radiologic  signs  are  like  those  of  callous 
ulcer,  plus,  in  some  instances,  the  distorting  effect  of  adhesions. 

"The  very  early  carcinomatous  ulcers  are  not,  as  a  rule,  distinguishable  macro- 
scopically  from  non-malignant  ulcer.  Their  rontgenologic  signs  are  not  different 
from  those  of  penetrating  or  perforating  ulcer. 

"The  positive  radiologic  diagnosis  of  gastric  ulcer  can  only  be  based  upon  the 
presence  of  one  of  two  signs,  namely :  the  niche,  or  the  accessory  pocket 

"Other  signs  which  are  corroborative  but  not  diagnostic  of  themselves  are:  (1) 
the  incisura,  (2)  hour-glass  stomach,  (3)  residue  in  the  stomach  after  six  hours,  (4) 
lessened  mobility,  (5)  localized  pressure-tender  point,  (6)  delayed  opening  of  the 
pylorus,  (7)  acute  fish-hook  form  of  the  stomach  with  displacement  to  the  left  and 
down,  (8)  gastric  hypotonus,  and  (9)  anti-peristalsis. 

"A  distinct  residue  from  the  six-hour  meal,  amounting  to  an  eighth  or  more 
of  the  quantity  taken,  is  a  relatively  common  accompaniment  of  gastric  ulcer.  Its 
most  common  cause  is  the  pylorospasm  which  frequently  accompanies  ulcer,  but  in 
the  čase  of  an  ulcer  at  or  near  the  pyloric  region  obstruction  from  scar  contraction  may 
be  responsible. 

"A  six-hour  rest  is  by  no  means  an  exclusiye  indication  of  ulcer,  since  it  may 
occur  in  any  obstructive  condition,  including  carcinoma,  duodenal  ulcer,  and  pericho- 
lecy8tic  adhesions,  as  well  as  reflex  spasm  from  conditions  outside  the  stomach. 

"The  rontgenologic  signs  of  ulcer  differ  so  much  from  those  of  carcinoma  in  the 
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vast  maiority  of  cases  that  differentiation  requircs  no  effort  at  ali.  For  example»  a 
callous  iilwr  with  niche  and  incisura,  or  a  perforating  ulcer  with  poc*ket-f ormatiop. , 
has  no  radiologic  reseniblance  whatever  to  a  well-develoi)od  eareinonia,  either  scirrhoufl' 
or  medullary,  and  siioh  casos  make  up  the  bulk  of  thosc  patients  coniing  for  Rentgen 
ray  examination.  In  a  general  way  ulcer  defects  alway8  projeot  from  the  gaatric 
contour,  while  in  careinoma  the  growth  with  its  resultant  irregularity  cxtendB  into 
or  encroachcs  upon  the  gastric  lumen.  Between  the  typieal  ulcer  and  the  typical 
careinoma,  however,  there  is  a  small  percentage  of  cases  in  which  rontgenologic  dif- 
ferentiation is  impossible.  These  are  the  border-line  cases,  in  which  careinoma  cells 
are  found  in  the  ulcer.  In  such  instances  the  Rontgen  signs  are  chieflj  those  of 
ulcer  and  such  a  diagnosis  is  likely  to  be  rendered.  At  operation  the  nature  of  the 
lesion  is  usually  not  determinable  macroscopically. 

"Extrem(»  size  of  an  ulcer-crater  as  shown  by  a  very  large  niche  shpuld  make  one 
suspicious  of  malignancy,  a  fact  which  1  have  had  impressed  upon  me  by  eKperienoJL'^ 
A  niche  three  centimeters  or  more  in  diameter  is  apt  to  8how  microseopic  sign  of 
careinoma. 

**Differentiation  of  pyloric  ulcer  from  pyloric  careinoma  is  most  difficult.  Here, 
in  either  (»vent,  the  only  radiologic  signs  may  be  a  six-hour  rest  and  an  atypicRl  ir- 
regularity  of  contour,  and  the  rontgenologist  can  only  say  with  certainty  that  a 
lesion  exists. 

"In  this  analysi8  I  have  endeavored  to  emphasize  the  niche  and  the  accessorjr 
pocket  as  being  the  only  conclusive  signs  of  ulcer.  Next  in  order  I  would  plače  the 
incisura,  the  hour-glass  stomach  and  the  six-hour  residue.  An  incisura  that  has  with- 
stood  the  above  mefitioned  test,  occurring  with  a  six-hour  rt»st  in  tho  stomach,  is,  in 
the  writer*s  opiniou,  sufficient  evidence  uix)n  which  to  make  a  radiological  diagnosis 
of  gastric  ulcer.  This  opinion  would,  however,  be  greatly  streiigthened  if  a  second 
examination  fumished  the  same  evidence." 

Foreign  Bodies  in  the  Stomach. — One  of  the  most  interesting,  though  rare, 
foreign  bodies  in  the  stomach  is  a  hair-ball.  In  siicli  cases  the  Rontgen  fiud- 
ings  are  definite.  1  have  enconntered  one  ease  recently.  (See  Routs.  X 
and  XII.) 

Such  foreign  bodies  as  eoins,  false  tecth,  Murphv  bnttons,  ete.,  the  im- 
mediate  romoval  of  which  is  not  imperative,  nuiv  be  radiogi^aphed  from  day  to 
dav  pending  the  possibility  of  their  spontaneous  passage  into  the  intestiual  i 
tract. 

Snch  foreign  bodies  as  pointed  metallic  substances,  needles,  open  8afety- 
pins,  otc,  should  be  removed  if  rcpeatcd  oxaniinations  dnring  a  few  hours 
sho\v  that  thov  cannot  rcadily  escape  from  the  stomach.  Verv  often  immediate 
rcmoval  is  the  safest  course. 

Water-trap  Stomach. — This  oxtromoly  intorosting  condition  I  have  encoun- 
tcrcd  severa!  Inmdred  times.  It  varies  greatly  in  degrec.  Fpon  the  Rontgen 
iindings  hingo  the  diagnosis  and  treatment.  T  wonld  vontiu'©  to  state  that 
water-trap  stomach  is  as  common  in  women  as  is  inguinal  licrnia  in  men.  The 
analogv  also  holds  good  as  to  degrec  and  (jffect  on  the  syst(*m.  Jnst  as  manv  A 
hernia  canscs  no  tronble,  so  nninv  a  water-trap  stomacli  is  capable  of  emptying 
itself  and  so  gives  no  svmptoms.  Rut,  jnst  as  some  hernins  require  a  truss  for 
relief  of  symptoms,  so  do  somo  \vater-trap  stomaehs  reciuire  some  form  of  belt 


R6nt.  L^— Ab8<  f.ss  at  Roots  of  Two  Ufpeh 
Teeth.  Xt>t<j  thc  unElled  cavity  through 
whjch  mfection  haa  traveled  to  the  root. 


R6nt*  II. — Carcinoma  or  EiOPHAOus.  Cnse 
under  radiiun  treatmont.  Correct  positioo  of 
mdiom  denionstrated  by  Rontgon  ray  ufter 
adminiatnition  of  bismuth. 


KUNT.     IIL — COMPLETE    TilANr^I  '    -I  s  i , .%     OF    ViS- 

CB»A.     Heart  and  Btoniach  on  right  side, 
14*  C 


RtiNT.  IV. — %SYi'iiii*i9  or  'IOK  Stomatk.  Note 
the  eomprrisator.v  diiatjiiion  of  the  csoplia^s. 
Positive  Wa8scnnann  reactkm. 


RdMT.  v. — Carpioapabu.      Noto  thu  inarked  dilatutifju  of  vsophagua.     Male,  ugcd  38.      Symptoma 
have  ejustod  for  i2  year8.     Spasm  relaiea  wheB  tbe  eaophagus  becomes  fillcd  tu  th«  vcry  top. 


% 


R6nt.  VI.— Trifid  Stomagb.     Eztreme  deforin]ty  of  stomacb  dud  to  ulcer.     (Opcration  hy  Dr.  C.  L. 

GibaotL) 


4 


HOttt   iii^ii  2r 


R6nt.  Vil. — HouK-uLAsa  Stomacth. 
■tomacb. 


(■t»iMJiiiivti  was  cluc  to  adherctit  band  tjf  omoDtum  croBsing  tho 
(OperutioD  by  Dr.  Waltoo  Martin.) 


p 


^ 


RoNT.  VIII.— PTLOROfiPABii,  Patieiit  %*f>m.ited  for  w©ekfl.  Ooly  cDOUgh  of  the  nieal  poflsod  out  crf 
the  atoiiiarh  in  4  hours  tu  ouf  liue  the  du<Ml<iiHl  rjip.  Pyloroplti.Hty,  Completi?  rccover>\  (Operation 
by  Dr.  W.  A.  Dowiie«.) 


1^*C 


# 


RrtNT.   IX. — Pyloiiic  Stenosis  Dve  to  Cicatriz^d   1'lceii.     DiliilccJ  sloniaeh.     Reaidue  for  day8. 

(Operatiau  by  Dr.  J,  M.  Draper.) 


i 


KOnt.    X.^ — Haib^dall  After  Removal  from  Stomach.     Note  t  ho  perfeet   čast   of   tlie  Btomacb. 
Soe  Rotit.  XII  ioT  uppearaiicii  iii  the  »toinacJi, 


I 


RfiNT.  XI. — Carcinoma  at  PrLORrc  End  of 
Stomach.  This  caae  wi\s  diiienoi?ed  *^arly 
enougli  for  resection.  No  recurrerice  to  dat«, 
one  year.  (Operation  by  Dr*  Fmak  MiithGWH>. 


R5nt.  XIL^— Hair-bam.  ik  Stomach,  PoBitivo 
Rontgen  ditigno^iiSH  See  Ront.  X  for  ai>- 
pearance  after  removal.  (Operatipn  by  Dr, 
Waltoti  Martin.) 


B6kt.  Xin-— Gali^-stones  in  Gall-Bladueh 
AFTER  Ith  Hkmoval.  Tm>o  o!  ralculi  eoated 
with  linii*  mlis  and  tierirnj  ran  be  dinjzuosed  by 
Rojmtnen.  ray,  whieh  waa  dom*  in  tWm  ca4*e 
fjrior  to  operatlou  by  Dr,  G.  E>  Brewer. 


R6nt.  XIV. "Li  ALL-»TDXE.  Thc!  stoije  wrts  in  Uie 
gall-blftddcr,  but  eomprcsscd  thc  dnodenum^ 
and  dt'layc/i  the  cmpti/itig  o/  the  »tomaeh.  (Op- 
eratlou by  Dr.  Jobti  Dutigl&a.) 


RoNT,  XV.^Wateh-tr.\p  Stomauh  defore  Ui*- 
EBATioN,  GreatL^r  curvature  5W>  inches  (14 
cm.)  beloiv  the  umbilipiis.  Palient  had  »uf- 
fuTcd  for  yc!ar8  vriih  "iridipcsKon"  and  had 
given  up  ali  hope  of  hmtm  rnr*'^ 


RuNT.    XVI. \VATEH'TliL\F    StUIIACH    ArtER    Op- 

ERATION.  Nearly  a  yt'ar  after  «vispeiisioti 
operatioii.  Faticnt  curcd.  Greater  eurva- 
ture  reniains  at  a  normal  hviA,  (Opt^ration 
by  Dr.  J.  M.  Dmpvr.)     Šct^  Roiit.     XV. 


k 


I 


R6nt,  XVII.— P^cmia  of  tue  Culon.  befoue 
Op»Batjon.  Confttipntion,  For  stomach  in 
thi»  caae  »ce  Ront.  XV.  (Opcratioii  by 
Dr.  J.  M,  DmjH^r.) 


UiiNT,     XVIU.  —  I*TUftl?i     OF     THK     CuLON     AFTEB 

SuHPEN.^iTftN  €>FERATiuN.  ConsUpation  tnired. 
Note:  more  of  thc  meal  hiLS  reachcd  the 
rectum  lo  ^4  hourn  than  pr<*vkiyflly  in  4H  houTB. 


I 


RčNT.  XIX. — CoNGENiTAL  PYLORic  Stenosis  IN  Ikfanct.     Thc  radiograpHri  r?how  aome  of  tho  moal 
gioing,  tbrough  the  pyloru3,  so  t  bat  operatioo  was  not  perforraed-     Compiire  with  Ront*  XX* 


i      t 


R6kt.  XX . — C '  tsu  L  N  t  r  A  L  V  v  u>a  i  c  Ste  n<  isrs  in  In  f  a  n  .  v  .     Thc  radi  ogra  plii»  aho  wed  m>ne  o  f  the  meal 
paaain«  throuMh  thu  pylarus.    OpemtloD  imperative.     (Operation  by  Dr.  C.  L-  Gibson.) 


H5kT.    \XL— CONGENITAL    FlUtJiK"    SteSu^I:*    iS   AN    InFANT    H    WeLK8    OlD* 


RdlfT.    XXiI.^ — NON-ROTATION     OF     THE     COLONV 

The  tniirc  colon  is  ta  tho  ie/i  of  the  medi&n 
line,  The  second  aod  third  portions  of  tbia 
dutMimum  pass  freeljr  to  the  righi  instead  of 
behjnd  tbe  atomacib« 


R6nt.  XXIII* — Cecum  Mobile.  The  cccuin 
reache«  to  tbc  »ymphyai3  aod  pueses  tO  the 
left  of  the  median  line. 


B5llT.  XXIV.— DltATBD,    MOBTLE   CeCUM.      Tlie 

oondition  Kad  heen  diagnonetJ  as  o  vari  fin  t'y«t 
by  one  who  \md  eitamined  h<*r  for  |M'lvic  trouhle» 


K5sT.  XXV. — Chbonic  Appendicitis.  Cccum 
iind  appendiK  rctained  the  tost-nricftl  after  it 
htul  bt^en  **linunated  from  the  restt  of  the  tmct. 


( 

i 

i«riti«icF»r]tej   4 

^Pt       ItJtCTfO«     ^^1 

RčNT.  XXVL — I?m  BsiHCfiPTtDN',  lu  XV  fhild. 
No  tumor  felt  so  thut  unlil  Hantfieu  eKamiim- 
iion  ahowed  it  !n  l^i**  at  rhi-  ct^^-um,  iiitussiij*eep- 
tion  wa«  thnuijht  io  be  on  thc  Itft  sirle.  (Ojjera- 
tion  by  Dr.  Waltoii  Mu  rt  in.) 


RONT.    XX Vn.  —  1  Lil!*    IN    l*lJill>>.SL,A.L    CvVJTV. 

Cade  of  cnreinooia  ut  trans verse  colon.    (Opera- 
t  i  on  by  Dr.  W.  A.  Dow'o«i8.) 


RoNT.     XXVIII.  — NeW    GHnWTH    IN    AftCENPINa 

CotON.     DemonPtratiMl   by  fhr«  ri3imiwpd  lu- 
rocn*    (Froin  a  radiograph  hy  Dr.  J-  T.  Caae.) 


R5nt.  XXIX. — DivERTiccuTi«.  Aftcr  the  cHriii- 
natiott  of  tlin  biNiimrh  injection,  biHmuth-51lcd 
pw>ckets  reniuiiicd  for  day§  aa  far  back  iifi  the 
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or  corset  for  support.  And  just  as  surely  as  some  hemias  become  incaroerated 
or  even  straiigiilated  and  would  caiise  death  if  not  relieved  by  a  proper  surgical 
procedure,  so  some  water-trap  stomachs  become  absolutely  incapable  of  fune- 
tioning  properlj  and  lead  to  such  a  state  of  malnutrition  as  to  directljr  or  in- 
directly  tend  to  a  fatal  termination  unless  relieved  by  a  proper  surgical  pro- 
cedure. Furtliermore,  just  as  for  years  there  were  numerous  varieties  of 
operations  for  the  cure  of  inguinal  hernia  and  many  recurrences  following 
operation,  so  the  selection  of  a  proper  technic  for  the  cure  of  water-trap 
stomach  is  passing  through  a  similar  period,  and  will  eventually  be  worked  out 
as  perfectly  and  surely  as  has  the  operation  for  the  radical  cure  of  inguinal 
liernia,  and  to  the  R<hitgen  rav  the  credit  will  be  largely  due. 

Water-trap  stomach  (Fig.  9  and  Ront.  XV)  is  a  distinct  morphological 
entitv  ( 110,  117,  i;58,  VVJ)y  a  defonned  organ  which  gives  rise  to  a  certain  defi- 
nite  train  of  symptoms. 

l^he  chief  characteristic  of  this  stomach  is  the  relatively  high,  but  nonnallj 
placed,  })yloric  outlet,  which  is  well  held  up  to  the  spine  by  the  gastrohepatic 
ligament  and  the  retroperitoneal  tissue.  The  vertical  diameter  is  alway8  long. 
In  10  cases  wliich  I  studied  in  detail,  the  longest  diameter,  U8ually  nearly 
vertical,  varied  from  23  to  38  cm.  (from  9  to  15  in.),  averaging  26  cm.  (lOV^ 
in.).  The  distance  from  the  junction  of  the  first  and  second  portion  of  the 
duodenum  to  the  most  dependent  portion  of  the  greater  curvature  is  abnormally 
long.  This  portion  of  the  stomach,  briefly  referred  to  as  the  pyloric  arm,  varied 
from  13.5  cm.  (5i/i  in.)  to  24:  cm.  (9i/>  in.).  In  other  types  of  stomach  this 
distance  varied  from  4  cm.  (1^^  "^^0  to  ^  cn^«  (^  ^^')y  which  length  is  in  itself 
suflicient  to  rule  out  deformity  of  water-trap  tvpe.  The  average  length  of  the 
pvloric  arm  in  the  16  cases  referred  to  was  16.5  cm.  (6l/>  in.).  The  distance 
bol()w  the  umbilicus,  or  from  a  line  dra\vn  across  the  upper  level  of  the  iliac 
crests,  varied  from  7.5  to  20  cm.  (from  3  to  8  in.).  This  distance  in  normal 
stomachs  averages  3.5  cm.  (1^2  ^^O'  These  measurements  were  made  on 
runtgenogi^anis  t  aken  from  1  to  5  minutes  after  the  administration  of  a  bismuth 
meal  consisting  of  90  gm.  of  bismuth  subcarbonate  suspended  in  600  c  C  of 
fcrincnted  milk.  The  water-trap  stomach  might  almost  be  considered  as  a 
ptosed  organ,  with  the  first  portion  of  the  duodenum  and  the  pyloru8  fixed  in 
proper  position,  giving  the  characteristic  long  pvloric  ann  and  resemblance  to 
a  water-trap. 

The  colon  in  10  cases  criticallv  studied  was  ptosed  in  amount  corresponding 
to  tlie  (Icgree  of  ptosis  of  the  greater  curvature  of  the  stomach.  In  practically 
everv  čase  of  \vater-tra})  stomach  the  colon  is  either  ptosed  or  there  is  a  very 
long  loop  in  the  transvcrse  portion,  which  corresponds  in  contour  to  the  greater 
curvature  of  the  stomach.  In  our  claj^sification  of  colons  we  consider  the  colon 
ptosed  onlv  \vhen  the  cccum  and  hepatic  flexure  are  ptosed,  for  it  is  the  excep- 
tion  to  find  the  colon  high  when  the  cecum  is  ptosed. 

Tt  will  l)c  noted  tliat  the  water-trap  defonnitv  is  extremely  rare  in  men. 
It  is  also  of  paramount  importance  to  note  that  child-bearing  can  have  little  or 


Rt)M\    XXX,  —  VuLVtU  rt    OF  THE    S[GMOII>   FlEX- 

URB  Dkmonstrated  bt  Insertion  or  A  Tube 
FtLLED  wiTH  Bi»MUTtt  MtXTUHE-  Thc  aymp- 
tom^  of  oli.stmction  relipved  in  tliia  wiiy.  (Čase 
of  Dr,  W,  A»  Downes,) 


RS  NT.      XXXI. Con«  E  NIT  A  L     STJ^NoSlsli     OF      THE 

EsoPHAiius.  Detnonstrated  hy  passing  a  path- 
eter  (lowti  to  thc  point  of  obatructioii.  (Froin 
II  radiogruph  Ky  Dr.  E.  D.  TniesdeU.  t  aken  a  t 
tlie  New  Yijrk  LyinR-iii  HospitiiL) 


Rftsr.  XXXIL  —  Enterolith  in  tke  Lower 
PonrnoN  or  tbe  Siomoio  Flexumk.  Femrtlo. 
»!?»'  IH  ycarfl,  PoodiHon  diairnos^^il  l>y  coatiug 
«f  BiMinulh  whif'h  r«*mniijied  aftcr  t  ho  eJimiDu^ 
tion  of  the  Bi«*niulh  mcid. 


KOnt.    XXXIII.  —  Enterolith    in   the    Luwek 

Po  RTI  ON     o  F     THE      8lliM01D      FLE3ttrRE.        Bamff 

*^aswi  as  XXXI L  Note  the  estrcme  elongatioii 
of  the  iiiKmoid  ?^o  that  it  pasrtea  cota^U^vi^os  vivviv 
to  thi^  ris;Vit  8vdo> 


J 
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no  relation  to  the  lesion,  because  half  of  our  cases  have  occurred  in  unmarried 
women.  Only  4  out  of  the  16  cases  especiallj  studied  were  multiparae.  \Vhile 
tliese  patients  have  invariably  snffered  for  vears  with  symptom8  erroneously 
diagnosed  as  neuralgia  of  the  stomach,  ulcer  of  the  stomach,  nervous  indiges- 
tion,  neurasthenia,  or  dy8pepsia,  the  limit  of  endurance  has  been  reached  only 
after  about  15  years  of  suffering.  And  whilc  we  have  observed  the  water-trap 
deformity  of  the  stomach  in  early  youth  and  a  tendency  to  the  condition  in 
childhood  and  even  in  infancy,  as  shown  by  rontgenograms,  the  usual  time  at 
which  patients  present  themselves  for  radical  treatment  is  between  the  ages  of 
30  and  40.  It  is  conceivable  that  this  condition  of  the  stomach  is  aggravatcd 
by  faulty  living,  improper  food,  and  constipation,  but  it  is  more  probable  that 
the  true  water-trap  stomach  has  a  close  analogy,  for  example,  to  ingninal 
hemia,  which  is  now  iiniver8ally  conceded  to  be  congenital  in  origin  with 
trauma  superimposed.  If  this  be  true,  it  is  at  once  evident  that  the  water-trap 
deformity,  when  of  marked  degree,  is  as  surelv  amenable  to  surgery  as  is  the 
irreducible  hernia.  (Fig.  10  and  Ronts.  XVI  and  XXVIIL)  Vomiting  is 
shown  by  Table  1  as  infrequent,  and  is  rarelv  a  marked  svmptom.  Residne  in 
the  stomach  is  much  more  frequent,  and  part  of  the  symptoms  can  often  be 
traced  to  this  condition.  Coloptosis  is  nearly  alway8  present,  althoiigh  about  16 
per  cent.  show  no  ptosis,  and  4  per  cent.  8how  an  abnormally  long  colon  without 
any  ptosis.  Constipation  is,  apparently,  not  so  strong  a  factor  as  is  generally 
supposed. 

Table  1. — Analvsis  of  One  Hundred  Cases  of  Water-trap  Stomach 

No.  of  Cases 

Males   4 

Females — 

Married     47 

Single    49 

Bctween  ages  of  15  and  19 4 

Between  ages  of  20  and  29 28 

Between  ages  of  30  and  39 37 

Between  ages  of  40  and  49 20 

Between  ages  of  50  and  59 10 

Over  60  years 1 

Historjr  of  vomiting  obtained  in  only  35  cases — 

Kesidue  8hown   in 66 

Colon  ptosed  8howii  in 84 

Constipation  sho wn  in 45 

Operated   on    18 

We  know  that  constipation  is  improved  and,  in  some  cases,  relieved  by  sus- 
pension  of  the  stomach  and  colon.  (Kont.  XVIII.)  There  is  ground  to  believe 
that  this  may  in  part  be  dne  to  tlie  increased  iamount  of  water  tumcd  into  the 
colon,  or  to  rei^stablishment  of  the  normal  activating  processes  of  the  poristaltic 
enzyme8.     Water  has  been  8hown,  experimentally,  by  Draper,  to  bo  absorbed 


212    1{0NTGEN0GRAPHY   OF   TIIE   ALIMENTART   CANAL 

vicariousljr  f  rom  the  stomach  under  condition  of  intestinal  obstruction«  Wlien 
these  stomachs  are  successf ullj  operatcd  on,  thej  emptj  completelj  within  a  f ew 
hours,  80  that  the  water  which  previouslj  was  absorbed  from  the  stomach  now 
has  a  chance  to  reach  the  colon  and  therebj  prevent  constipation.     (Fig.  11.) 


HEI^TIG  Fl 


SPLENIC 
/FLEX- 
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Fig.  11. — Constipation  Relieved  bt  Gastro-enterostomt.  Before  operation  the  test-meal  had 
advanced  oiily  to  the  hepatic  fltrure.  After  operation  the  test-meal  traveled  to  the  spUnic  flemure  in 
the  same  tirne,  R,  Residue  in  stomach;  H,  hepatic  flexure.  (See  Fig.  10  for  appearanoe  of  stomach.) 
The  eecond  illustration  show8  the  absence  of  residue  in  the  stomach  at  the  6th  hour  as  oompared  to 
the  first  illustration  showing  amount  of  residue  in  stomach  before  operation.  The  rapid  emptying 
of  fluids  after  gastro-enterostomy  relievcs  the  constipation.     (Operation  by  Dr.  W.  A.  I>owne8.) 


Furthermore,  in  considering  the  shape  and  position  of  the  viscera,  and  in 
8tudying  the  sjmptomatologj,  there  appears  to  be  a  verj  constant  drag  of  the 
ptosed,  hollow  viscera  on  the  visceral  nerves  and  blood  vessels,  and  this  drag 
miist  be  an  important  svmptomatie  factor.  Another  factor  is  the  presence  of  a 
residue  in  the  stomach  long  after  the  nsnal  emptying  tirne.  Snch  a  residue  wa8 
demonstrated  in  the  rontgenograms  in  50  per  cent.  of  the  cases.  The  muscular 
action  and  the  resultant  eiuptying  coefRcient  in  praetically  aH  of  these  patients 
are  below  par.  This  condition,  I  believe,  is  dne  largely  to  congenital  causes, 
such  as  faulty  development  of  the  gastro-intestinal  tract  associated  with  ab- 
normallj  long  meacutcrics  of  the  stomach  or  colon  and  the  very  common  condi- 
tion of  elon^ated  siginoid  flexure. 

Pyloric  Obstruction  in  Infants  (:37,  131,  i:]2,  134). — A  review  of  the  lit- 
erature makes  it  very  evident  that  pvloric  obstruction  is  spoken  of  under  many 
varying  titles  in  a  very  loose  inanner.  This  iiidefiniteness  has  arisen  from  the 
fact  that  there  has  not  as  yet  been  established  a  sharp  line  of  demarcation 
among  the  various  types  of  pyloric  obstruction  in  infants. 

Various  ingenious  theories  have  been  advanced  which  are  supposed  to  ac- 
count  for  its  causation.  One  set  of  writers  doubts  that  the  condition  is  con- 
genital at  aH,  since  its  manifestations  rarcly  appear  before  the  third  weet 
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Others  attempt  to  prove  that  it  han  its  origin  iu  fetal  lif e  and  quote  the  čase  of 
Dent,  who  found  a  so-called  pyloric  tumor  at  autopsj  in  a  7  months'  fetus. 
Ibrihim  and  Lis  folIowers  take  the  groimd  that  the  caaes  are  varjing  degrees  of 
pyloric  spasm,  while  another  group  of  writerB  differentiates  between  cases  hav- 
ing  a  true  tumor  and  tliose  of  simple  spa^m. 

An  analysis  of  the  rather  voluminous  writing8  on  thia  topic^  with  its  many 
theories,  forces  one  to  the  eonclusion  that,  after  ali,  little  has  been  gained  bv 
these  eontroversial  theories,  and  that  they  do  not  tend  to  assist  very  materially  in 
an  elaboration  of  the  diagnosis,  nor  to  establish  a  definite  form  of  treatment 
which,  after  ali,  is  the  important  practical  end  whidi  we  seek. 

Certain  eases  which  exhibit  the  classical  group  of  0ymptom«,  namely,  pro- 
jectile  vomitiug,  steady  wasting,  constipation,  esoeiiive  stomacb  peristalsis,  in 
addition  to  a  palpable  nodular  tumor  in  the  pyloric  region,  we  muat  regard  as 
true  eases  of  pylorie  stenosis.  Enough  cases  have  been  reported  with  pathologic 
findings  which  so  uniformly  bear  evidences  of  a  marked  hypertrophy  of  the 
circular  fibers  of  the  pylorus,  and  a  corresponding  diminution  in  the  lum^i  of 
the  viscus  at  this  point,  that  it  would  seem  irrational  to  deny  the  esistenee  of 
this  type,  which  may  be  termed  surgieal.  On  the  other  hand,  cases  are  reported 
without  the  presence  of  any  palpable  tumor,  but  othenvise  having  ali  the  usual 
symptoms  in  varying  degrees  of  severi ty.  It  is  perhaps  in  these  that  the  great- 
est  difficulty  arises  to  determine  the  best  method  of  procedure  and  in  how  far 
they  may  be  surgieal.  The  suggestion  is  given  by  the  majority  of  writer0  that 
cases  in  this  group  should  be  treated  medically  until  the  time  when  they  resist 
medical  management,  as  evidenced  by  a  stationary  or  falling  weight.  They 
may  then  be  subjected  to  laparotomy  with  its  high  degree  of  hazard,  the  oper- 
ator being  necessarily  uncertain  as  to  his  method  of  procedure  until  he  has 
satisfactorily  explored  the  stomach.  If  a  tumor  is  found  at  the  operation, 
which  from  its  position  has  heretofore  been  undiscovered,  the  infant  must  be 
able  to  withstand  a  considerable  degree  of  shock  incident  to  the  performance 
of  a  posterior  gastrojejunostomy.  If  no  tumor  is  found,  little  has  been  gained 
and  possibly  much  lost  by  subjecting  the  impoverished  infant  to  a  loss  of  blood 
and  further  depletion  of  its  natural  resistance.  Hutchinson,  in  his  Schorstein 
lectures,  is  of  the  opinion  that  ali  cases  should  be  treated  medically  first.  He 
can  find  no  satisfaetorv  means  of  differentiating  the  surgieal  from  the  medical 
without  preliminary  treatment. 

If,  therefore,  we  may,  by  the  use  of  the  modem  methods,  so  complete  our 
diagnostic  means  that  we  can,  with  a  degree  of  positiveness,  determine  whether 
or  not  a  given  čase  shall  be  operated  upon  or  treated  without  the  use  of  a  knife, 
we  shall  be  making  an  advance  worth  while. 

Notable  achievements  have  lately  been  made  in  rontgenology,  e8pecially 
with  the  use  of  bismuth  in  the  alimentary  tract.  The  workers  have,  however, 
for  the  most  part,  confined  their  studies  to  conditions  as  they  appear  in  adults. 
The  apparatus  at  their  command  heretofore  demanded  exposures  of  varying 
lengths  of  tirne,  and  in  the  young,  unruly  subject  it  often  necessitated  the  use 
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of  a  general  aiiesthetic  to  enable  the  operator  to  make  an  exposure  with  aiiy 
degree  of  satisfaetion.  Modem  apparatus,  with  the  intensifjing  screeus,  en- 
ables  the  radiologist  to  make  iustantaneous  exposureSy  thus  securing,  with  the 
minimum  effort,  negatives  of  value. 

Whether  the  stomaeh  is  at  this  tirne  of  life  a  natural  reservoir,  at  the  same 
time  performing  its  share  of  the  preparation  of  foods  for  the  higher  and  more 
complex  processes  of  digestion  in  the  duodenum,  or  whether  it  is  simply  a 
dilated  pouch  intended  for  the  accumulation  of  a  quantity  of  food,  which  is 
quickly  acted  iipon  by  the  gastric  jiiice  and  immediately  allowed  to  pass  out 
throiigh  the  pylorus,  is  a  question  for  future  and  more  elaborate  8tudy.  The 
fact  that  we  may  observe  the  exit  of  food  into  the  duodenum  within  a  minute 
or  two  after  its  intake  rather  tends  to  show  that  we  may  have  been  overvaluing 
this  portion  of  the  alimcntary  tract. 

That  liquid  foods  begin  normally  to  be  expelled  in  a  very  short  time  after 
they  are  taken  into  the  stomaeh  is  very  helpful  in  our  diagnosis  of  conditions 
dealing  with  some  form  of  pyloric  obstruetion,  for,  if  we  can  demonstrate,  with 
a  degree  of  exactness,  by  a  series  of  radiographs,  that  the  milk  is  retained  for  a 
greater  length  of  time  tlian  in  a  normal  stomaeh,  as  shown  by  the  bismuth 
shadow,  we  can  detemiine  with  a  fair  degree  of  certainty  with  what  type  of 
obstruetion  we  are  dealing.  If  such  striking  results  can  be  obtained  by  this 
meaiis,  it  would  secm  to  us  manifestly  unfair  not  to  obtain  early  a  series  of 
rontgenograms  in  everv  suspectcd  čase,  so  that  the  infant  suffering  from  a  true 
tumor  with  a  lumen  so  small  as  to  practically  occlude  the  passage  of  food  into 
the  duodeiium  may  be  early  given  over  into  the  hands  of  the  surgeon,  while  its 
pliysical  condition  is  stili  good.  On  the  other  hand,  cases  of  pyloric  spasm, 
even  of  marked  degree,  but  without  tumor  formation,  can  be  diflFerentiated, 
since  the  time  and  the  amount  of  the  food  passing  through  the  pyloru8  can  be 
seen  and  thus  the  diagnosis,  and  even  the  prognosis,  can  be  fairly  well  fixed. 

The  findings  have  been  so  illuminating  that  the  prophecy  may  be  made  that 
in  the  future  every  suspectcd  čase  of  pvloric  obstruetion  will  be  subjected  to  a 
radioi^raphic  studv  before  a  plan  of  treatment  is  determined  upon,  just  as 
to-day  110  surgeon  wou]d  think  of  }nitting  ud  a  fracture  without  the  use  of  the 
ravs.     (See  Ronts.  IX,  XX  and  XXI.) 


THE  DUODENUM 

Lesions  of  the  first  portion  of  the  duodenum  bear  considerable  relationship 
rontgcnologicallv  to  lesions  at  the  pvloric  end  of  the  stomaeh,  and  they  are 
usuallv  studicd  siinultancouslv  \vith  the  examination  of  the  stomaeh. 

Congenital  Anomalies. — The  duodenum  in  cases  of  non-rotation  of  the  colon 
also  shows  a  marked  variation  from  the  normal.  It  passes  out  to  the  right  in 
almost  a  straight  line  with  the  axi8  of  tlie  pvlorus,  which  in  these  cases  is  not 
curved  upward,  but  is  on  a  level  with  the  l()\ver  pole  of  the  stomaeh,  making  the 
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stomach  rather  a  reversed  L-shape,  instead  of  the  more  usual  J-shape.  A  lack 
of  familiarity  with  this  anomaly  haa  to  my  knowledge  caused  a  wrong  interprc- 
tation  to  be  placed  on  Rontgen-raj  findings  in  two  instances  by  rontgcnologists, 
leading  in  one  čase  to  the  diagnosis  of  a  lesion  of  the  duodenura  requiring  early 
operation,  which,  fortunately,  however,  was  not  performed,  as  the  patient  de- 
clined  to  have  the  operation.  In  the  other  ease  a  diagnosis  of  ulcer  at  the 
pylorus,  with  dilatation  of  the  duodenum,  wa8  mado  and  operation  advised. 
Laparotomy  was  performed  and  the  trne  condition — namely,  non-rotation 
of  the  eolon — was  revealed.  The  abdomen  wa8  closed  without  further  pro- 
cedure. 

This  condition  can  always  be  recognized  if  the  Rontgen  examination  of  the 
digestive  tract  is  complete,  that  is,  if  the  examination  is  not  confined  to  the 
stomach,  but  includes  the  colon.     (Ront.  XXII.) 

Another  anomaly  which  may  be  encountered  is  transposition  of  the  duo- 
denum to  the  left  side,  in  cases  in  which  the  stomach  is  on  the  right  side  of  the 
abdomen,  and  the  other  viscera  likewise  transposed.  In  the  8  cases  of  this  con- 
dition which  I  have  encountered  the  transposition  of  the  abdominal  and 
thoracic  viscera  has  been  complete.     (See  Ront.  III.) 

In  the  second  and  third  portions  of  the  duodenum,  in  addition  to  the  an- 
atomical  peculiarities  noted  in  the  first  portion,  there  may  be  variations  in  the 
shape,  length,  and  direction.  The  second  portion  may  tum  to  the  left  and  pass 
behind  the  stomach.  In  other  cases  it  may  pass  far  to  the  right  and  encircle  the 
pjloric  end  of  the  stomach. 

Baodenal  Tllccr. — Superficial  acute  ulceration  of  the  duodenum  may  give 
no  definite  evidence  rontgenologically.  Even  at  laparotomy  these  superficial 
lesions  of  the  mucous  membrane  may  not  be  felt,  and  may  be  overlooked  unless 
the  duodenum  is  incised  and  inspected.  Cases  of  fatal  hemorrhage  have  been 
reported  soon  after  laparotomy  which  failed  to  reveal  duodenal  ulcer  diagnosed 
clinically  or  radiographically. 

Chronic  ulceration  of  the  duodenum  may  be  diagnosed  with  extreme  ac- 
curacy  by  several  methods  of  carefully  followed  technic,  as  follows: 

According  to  Carman's  experience  at  the  Mayo  Clinic : 

"The  rontprenologic  indications  of  duodenal  ulcer,  which  have  been  frequently 
catalogued  by  various  observers  during  the  past  two  jears  may  be  divided  into  major 
and  miner  signs. 

"Tho  major  signs  are: 

"1.     Gastric  hjrperpcristalsia. 

"2.  A  residue  in  the  stomach  (sometimes  in  the  duodenum)  after  8ix  hours,  if 
there  be  obstruction  from  scar  contraction. 

"3.     A  diverticulum  of  perforation  ulcer. 

"The  miner  signs  include: 

"1.  Gastric  hypormetility  with  early  free  epening  of  the  pyleru8  and  8peedy 
clearing  ef  the  stomach. 

"2.     Gastric  hypertonu8. 

"3.    Irregularities  in  the  eutlinc  of  the  cap  or  bulb,  or  of  the  duodenum. 

"4*    Laggin^  of  bismuth  in  the  duodenum« 
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THE    ILEim 

Obstructive  lesions  are  more  commonlj  eucoimtered  hero.  Simple  kinks 
(Laiie^s  kink)  due  to  angulation  with  adbesions  near  the  ileocecal  j  imet  ion 
maj  be  diagnosed.  Cases  complicated  by  ehronic  appendicitis  are  not  infre- 
qiieiit.  Tumor,  or  ehronic  iiiflammatorv  lesions,  sneh  as  ttibercnlosiSj  maj 
caiise  almost  (Huuplete  obstructiou  in  the  region  of  the  ile(X'ol!e  jmietion.  En- 
teroliths  may  be  found  bere.  Thev  niav  ret^eivc  a  coating  of  bismuth  and  thus 
8how  after  the  main  bismuth  meal  bas  passed  by- 
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Spasm« — Spasm  may  occur  and  give  temporarv  obstructive  findings,  or  de- 

layed  emptjing  tirne,     Extreme  čare  muat  be  used  in  the  interpretation  of  the 

.  Routgen  findin^  in  oaacs  of  ap- 

1^  jiyj  pareut  ataais  in  the  ileiim.     The 

Loj  most  common   soiirce  of  error  is 

that  tlie  faet  of  delaved  eniptving 
tirne  of  the  stomach  is  not  taken 
into  consideration.  So  that  for  ac- 
cnraev  one  nuist  know  the  tirne  at 
which  the  last  of  the  test  mcal  has 
left  the  stomach,  and  est imate  the 
eniptving  of  the  sraall  intestine 
from  that  tiinc  nntil  the  entire 
meal  bas  entered  the  cc^cnm. 

Incompetencj. — This  may  be 
occasionallv  diagnosed  bv  meani? 
of  the  test  meal.  It  may  be  ob- 
served  that  a  portion  of  the  meal 
actnallv  passes  back  into  the  ilenm 
after  ali  tbe  meal  bas  entered  the 
colon.  Some  čare  in  interpreta- 
tion is  necessarr  bere,  as  occa- 
sionallj  loops  of  sigmoid  raay  be 
Buperimpoaed  on  the  eeciim  and  simulate  coils  of  ileimi. 

Positive  diagnosis  can  be  made  by  means  of  a  properly  administered  opaqiie 
injectiou  iihim  after  a  carefn!  cleansing  enema  (Fig.  12  K  llepeated  eKamina- 
tion  nuiv  lio  nocessarv.  Examination  after  tbe  elimination  of  part  of  the  opaque 
enema  mav  i^ive  a  positive  finding. 

Rarelv  the  injection  may  pass  through  the  valve  in  large  amount  and  fill 
tbe  \vholc  ijmall  intestine. 


9, 


Fio.  12.^1  KcoMPETBNT  Ileo-cecal  Valvb.  ConcU' 
tk>ii  cifinim-^trated  by  the  passa^  of  bisiuuth  in- 
joctiou  through  the  valvo. 


i 
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THE  APPENDIX 

The  location  of  the  appendix  is  of  great  importance.  In  cases  of  non-rota- 
tion  of  the  colon  and  of  transposition  of  the  viscera  this  is  particularly  true. 
Even  if  the  appendix  itself  cannot  be  made  to  take  the  opaqTie  mixturej  the 
location  of  the  cecnm  can  always  be  ascertained  in  these  cases,  and  the  location 
of  the  appendix  inferred.     (Ront.  XXII.) 

The  presence  of  certain  foreign  hodies,  such  as  a  pin  or  tačk  or  concretion, 
may  be  ascertained. 

The  exact  size,  shape,  length,  and  emptying  tirne  may  be  ascertained  in  a 
8urprisingly  large  number  of  cases.  The  exact  position  and  the  presence  of 
adhesions  may  be  diagnosed.     (Eont.  XXV.) 


THE   OEOUM 

Congenital  Anomalies. — Non-rotation  of  the  colon  has  been  observed  by  a 
number  of  rontgenologists,  and  has  been  discovered  at  surgical  operations.  In 
this  condition  the  cecum  is  usually  fonnd  well  over  on  the  left  side  and  mav  be 
high  up.  In  obscure  cases  of  acute  or  chronic  intra-abdominal  trouble  it  is 
exceedingly  important  to  determine  the  position  of  the  cecum  and  directly  (or 
by  inference)  the  location  of  the  appcndix.  Thereby  much  delay  in  the  opera- 
tive  procedure  may  be  avoided,  and  a  left-sided  appendicitis  accurately  diag- 
nosed and  treated.     (See  Ront.  XXII.) 

In  complete  transposition  of  the  viscera  (and  in  my  experience  ali  cases  are 
complete)  the  cecum  and  appendix  will  be  found  on  the  left  side.  An  excep- 
tion  to  this  might  be  a  čase  of  non-rotation  of  the  colon  in  a  čase  of  transposition 
of  the  viscera,  in  which  čase  the  double  anomaly  would  bring  the  cecum  and 
appendix  back  on  the  right  side  of  the  abdomen.  No  such  čase  has  been 
reported,  but  the  possibility  of  its  occurrence  cannot  be  denied. 

Ptotis. — This  condition  in  variable  degrees  is  a  very  common  occurrence. 
In  fact,  Rontgen-ray  examination  in  the  vertical  position  reveals  the  cecum  in 
the  average  normal  individual  from  1  to  2  in.  (2.5  to  5.  cm.)  lower  than  that 
given  in  the  anatomies  whose  descriptions  have  been  based  on  dissection  in  the 
horizontal  position.  This  mcans  that  the  base  of  the  appendix  is  nearer  the 
brim  of  the  pelvis  in  the  standing  position,  and  not  higher  up  on  the  line  be- 
tween  the  anterior-superior  spine  and  the  navel,  as  formerly  described.  (See 
Ront.  XXV.) 

CecTim  Hobile. — This  condition  is  frequently  wrongly  diagnosed  as  ovarian 
tumor,  floating  kidnev,  etc,  until  a  carefullv  made  Rontgen-rav  examination 
reveals  the  true  condition.  While  a  very  movable  ptosed  cecum  may  be  en- 
countered  in  the  coursc  of  a  Rontgen-ray  examination  and  not  be  giving  s.\Tnp- 
toms.  yet  it  is  an  unfortunate  condition  and  mav  later  becomo  distinctly  patho- 


220    RONTGENOGRAPIIV*  OF   TFIE   ALIMENTARV   OAN^AL 


logical,  just  as  a  relaxed  inguiiml  riiig  or  a  bubonocele  may  develop  into  a  trne 
hernia.     (See  Ronts.  XXIII  and  XXIV.) 

The  most  reliable  test  is  its  emptjing  tirne.  A  ptosed  cecum  which  retains 
portions  of  the  test  opaque  meal  more  than  2  davs  after  its  ingestion  is  a  patho- 
logical  one,  iinless  there  is  present  a  distinct  point  of  more  or  less  obstruction 

at  some  part  of  the  large  intestine 
distal  to  the  cecum,  siich  as  an  ex- 
treme  ptosis  of  the  transverse  colon, 
sharp  angulation  at  the  splenic  flex- 
urO;  elongation  of  the  sigmoid,  the 
presence  of  a  new  growth  or  con- 
stricting  bands  of  adhesions  or  a 
Jackson'8  membrane. 

The  ptosed  cecum  may  become 
extremely  dilated,  reaching  the  size 
of  a  large  grape  fruit.  Such  a  ce- 
cum may  retain  portions  of  the 
opaque  meal  f or  a  week  after  its  in- 
gestion. 

Jackson'8  membrane,  or  ad- 
hesions from  appendicitis,  may  at 
times  be  suggested  by  Rontgen  ex- 
amination. 

Hcw  Orowtlui.— A  tumor  in  this 

region  may  cause  a  lack  of  proper 

filling  out  of  the  cecum,  or  may  cause  more  or  less  obstruction  and  thus  lead  to  a 

definite  diagnosis.    A  confirmatory  examination  by  means  of  an  opaque  injec- 

tion  is  a  nece8sary  part  of  the  Rontgen  examination. 

Foreigfn  Bodies. — Owing  to  reverse  peristalsis  a  foreign  body  may  be  car- 
ried  back  from  any  part  of  the  large  intestine  to  the  cecum,  or  a  foreign  body 
having  reached  the  cecum  from  the  ileum  may  lodge  in  the  cecum. 


FlO.     13. — BiLATERAL    EVBNTRATION     OP    THB     DlA- 

PHRAOM.  This  very  rare  condition  wa8  obeerved 
in  a  male,  aged  44,  who  suffered  from  repeated 
attacks  of  partial  intestinal  obstruction.  The 
colon  wa8  found  to  be  enormousIy  dilated  and 
pressed  against  the  diaphragm  on  both  sidea, 
displacing  the  normal  liver  8hadow. 


THE   GOLOM 


Simple  atonic  dilatation  is  frequently  encountered.  It  may  be  of  severe 
enough  grade  to  make  excision,  or  partial  exci8ion,  advisable. 

Heg^olon. — True  IIir8ch8prung's  disease  may  be  definitely  diagnosed  by 
Rontgen  cxamination. 

Dilatation  of  a  portion  of  the  colon  may  be  met  with  and  point  the  way  for 
proper  surgical  procedure.  I  have  met  with  2  cases  of  peculiar  dilatation  of 
the  colon  so  that  loops  of  the  colon  were  in  apposition  with  the  diaphragm  on 
not  only  the  left  side,  but  also  on  the  right  side,  displacing  the  liver  and  spleen 
downward.    (Fig.  13  and  Ront.  XXX.) 
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Adheuons. — These  maj  occur  at  anj  part  of  the  large  intestine  and  cause 
more  or  lesa  obstruction  or  deformitj  of  the  colon.  By  palpation  under  the 
fluoroscope,  or  rontgenographing  in  various  postures,  one  may  determine 
whether  certain  areas  are  fixed  or  adherent. 

Hcw  Orowth8. — These  may  occur  in  any  portion  of  the  large  intestine.  The 
presence  of  a  new  growth  may  be  manifested  by  more  or  less  obstruction  to  the 
progress  of  the  opaque  meal.  A  control  examination  should  be  made  by  an 
opaque  injection  observed  fluoro8Copically,  and  confirmed  by  stereoscopic  ront- 
genographj.    (See  Ront.  XXVIII.) 

The  technic  of  Čase  should  be  closely  followed. 

'Hontgen  findings  in  carcinoma  of  the  bowel8  may  be  stated  as  follow8: 

"1.  Delay  in  the  onward  progress  of  the  bismuth  column  following  a  meal  of 
bismuth-mixed  food. 

*'2.     The  introduction  of  a  bismuth  ely8ma  into  the  colon  shows  an  arrest. 

"3.     A  dilatation  of  the  colon  on  the  proximal  side  of  the  lesion. 

"4.     There  may  be  a  palpable  tumor  coinciding  with  the  filling  defect. 

"Technic. — The  examination  should  be  conducted  both  following  the  injection 
of  a  bismuth  cljsma  and  following  the  ingestion  of  a  bismuth  meal.  Wliere  the 
symptoms  point  to  bowel  obstruction,  it  is  probably  more  expeditiou8  to  employ  the 
bismuth  clysma  first. 

"As  the  opague  medium  for  intestinal  work,  the  writer  now  employs  barium  sul- 
phate.  For  the  barium  clysma,  the  ordinary  bariiun  sulphate  is  satisfactory,  but 
for  the  bismuth  meal  we  have  always  insisted  on  using  the  specially  tested  barium 
sulphate  prepared  by  Merck,  Squibb,  or  other  reliable  houses.  The  writer  bas  used 
barium  sulphate  for  nearly  two  years  for  the  cly8ma  and  for  over  a  year  as  the  opaque 
medium  for  the  test  meal.  The  clysma  employed  consists  of  90  grm.  barium  sulphate 
in  1%  litres  of  warm  water.  (To  2V^  dr.  of  gum  tragacanth  add  about  1  oz.  of 
alcohol.  Shake  well.  Add  20  oz.  water,  shaking  well  each  time.  This  mixture  should 
be  made  up  freshly  shortly  before  using.)  When  in  haste,  90  gm.  of  barium  sulphate 
may  be  stirred  into  IV^  litres  of  one  of  the  oriental  clotted  milks  obtainable  in  this 
country  under  various  names.  The  oriental  clotted  milks  constitute  a  better  vehicle 
than  the  ordinary  buttermilk,  retaining  the  barium  sulphate  in  suspension  for  a  much 
longer  time. 

"The  clysma  suffices  for  studying  the  mobility  and  relation  of  the  colon  and 
for  determining  the  competeney  or  incompetency  of  the  ileocecal  valve.  When  the 
8tudy  of  the  motility  is  desired,  the  test  meal  is  preferable. 

"The  patient  having  been  prepared,  he  is  asked  to  lie  supine  upon  the  trochoscopc, 
and  a  rectal  i)oint  attached  to  an  ordinary  enema  tube  and  container  is  inserted 
into  the  rectum.  The  barium  suspension  in  the  container  should  be  placed  two  feet 
above  the  patient  and  should  be  allow<Hl  to  flow  by  gravity,  assisted  at  the  proper 
moment  by  manipulating  an  ordinary  bulb  syringe.  The  rectal  point  should  be  in- 
troduced  only  past  the  sphincter — not  more  than  two  or  thrcc  inches.  It  is  not  only 
unnece8sary  but  it  is  alniost  impossible  to  introduce  the  tube  higher  into  the  bowel. 

"The  writer  has  disearded  the  use  of  the  colon  tube  for  aH  purposes.  It  is  impos- 
sible, except  in  the  rare  cases  of  megacolon,  to  introduce  a  colon  tube  of  any  variety 
without  coiling  it  upon  itself  in  the  rectal  ampulla. 

"The  colon  tube  is  furthermore  quite  \mnece8sary.  The  writer  has  given  some 
thousands  of  bismuth  injections  with  the  patient  lying  supine  upon  the  troehoscopo, 
the  reetul  point   introduced  only  past  the  sphincter;   and  only   in  cases  of  actual 
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bowel  obstruction  bas  it  been  impossible  to  fill  tbe  cecum  in  tbree  or  four  minutes  by 
the  pressure  of  gravitj  witb  tbe  container  at  a  beigbt  of  two  feet.  Tbe  temperature 
of  the  cly8ma  should  be  about  100**  F. 

"The  progress  of  the  ely8ma  should  be  watcbed  incb  by  incb  as  it  ascends  tbe 
colon.  Should  there  be  a  pause  in  the  onward  progress,  make  sure  there  is  not  a  kink 
in  the  rubber  tubing  or  a  clogging  in  the  tube.  At  opportune  momenta  during  the 
inflow  of  the  clysma,  manipulation  under  the  sereen  with  the  protected  band  or  witb 
a  wooden  spoon  may  elueidate  speeial  points.  Rontgenogram  or  tracing  may  be 
made  at  opportune  moments  to  reeord  speeial  phases  of  the  examination. 

"Should  the  que8tion  arise  as  to  whether  or  not  a  bindrance  is  spastic  or  organic, 
the  administration  of  1  mgm.  atropine  sulphate  hyi)odermically  may  serve  to  rule 
out  the  spastic  obstruction. 

"In  order  to  cbeck  up  the  findings  in  connection  witb  tbe  cly8ma  examination. 
a  bismuth  meal  examination  will  frequently  be  desirable.  As  a  vebicle  for  a  bismuth 
or  barium  sulphate  meal,  one  may  employ  a  farina  musb  or  one  of  tbe  oriental  clotted 
milks,  or  the  patient  may  be  allowed  to  take  tbe  opaque  salt  in  connection  with  an 
ordinary  meal.  When  the  stomach  is  being  studied,  tbe  writer  reconmiends  the  use 
of  the  oriental  clotted  milks  or  the  farina  musb,  but  when  tbe  object  is  to  study  tbe 
lower  bowel,  the  nature  of  the  vebicle  is  not  important. 

"At  the  twelfth,  the  twenty-eighth  and  possibly  also  the  fifty-second  and  seventy- 
sixth  hour,  the  colon  should  be  studied  witb  speeial  reference  to  tbe  hindrance  above 
the  point  already  under  suspicion.  A  fluoroscopic  sereen  examination  is  essential  for 
the  8tudy  of  peristalsis,  and  especially  for  tbe  detection  of  antiperistalsis." 

Ftosis. — This  may  be  confined  t  othe  transverse  portion,  or  to  the  hepatic 
or  splenic  flexure,  or  may  include  ali  of  these  stinietures,  and  occasionally  the 
cecum  in  addition. 

The  transverse  colon  niay  be  U-shaped,  W-8hap€d,  V-shaped,  or  S-shaped. 
It  may  fall  so  low  that  it  hangs  in  the  trne  pelvis. 

Diverticulitis. — Diverticula  may  be  found  in  any  portion  of  the  large  in- 
testine,  but  more  frequently  in  the  sigmoid,  or  the  sigmoid  and  descending 
colon  combined.     (Ront.  XXIX.) 

Their  presence  may  be  determined  rontgenographically  either  by  an  opaque 
meal  or  by  an  opaqiie  injection.  The  diagnosis  is  established  by  finding  evi- 
dence of  portions  of  the  opaque  substance  remaining  in  the  form  of  small 
rounded  shadows  after  the  main  opaque  mass  has  been  evacuated.  A  diverticu- 
lum  may  retain  some  of  the  opaque  substance  for  a  period  of  a  week  or  more 
after  the  main  mass  has  passed.  In  this  respect  a  diverticulum  acts  very  much 
like  a  shi^gish  appendix  in  the  way  in  which  it  may  continue  to  retain  the 
opaque  substance,  and  it  offers  a  similar  indication  for  surgical  intervention. 


THE  SIGMOID  (ILIAO  AND  PELVIO  OOLON) 

Variations  in  the  length  of  this  portion  of  the  large  intestine  are  very  fre- 
quently  encountered.  An  extra  loop  reaching  to  or  far  above  the  level  of  the 
umbilicus  has  been  observed  many  times.     Here  again  the  question  of  ability 
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to  properlv  carrv  on  its  f  imet  i  on  i  a  the  ertieial  test  as  to  the  necessitv  for 
surgical  interveiition.     (See  Fig.  14aixd  Ront  XXX.) 

More  than  one  extra  lonp  may  be  present.    A  loop  niay  pass  to  the  extreme 
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Fio.  14* — ^Enormoublt  Elonoatkd  SioiioiD  Flekures.  Caae  A  suffe«  from  cotiiitipiition  with  fjorifjdic 
attAclui  of  Kikstric  dtitturbancea.  Čase  B  ia  a  younK  KJrl  who  is  aprmreritly  iii  fuir  ht-alth  but  wlni  wfirf 
aeal  for  RSntgen  examinaiion  lieeauae  *"  her  bow*^L>(  do  not  mova  for  u  WLt'k "  HuUniti  shii  takta  n 
Cftthartk.     C,  Ceeum;  F,  spltiiii«  fli?xure;  H,  b<i[>atic  Hoxiire. 

right  side  of  the  abdoineii  so  thiit  its  8hudow  overlaps  the  i^hiirlow  of  tlif*  feenm. 
EnterolitLs  or  feeoliths  nuiy  be  fuund  iii  one  of  theise  dilated  siginoid  l<Kipa, 
(Ront  XXXII  and  XXXIII.) 


THE   EECTUM 

The  rontgenologist  is  not  infretjiientlj  ealled  npon  to  make  an  examination 
for  lesions  in  the  reetiim.  This  luav  l>e  done,  biit  shoiild  be  snppleioentcd  by 
direct  inspection  through  the  special  inatniments  devi9e<l  for  this  pnrpose. 


THE   PEEITONEUM 


Taberculoua  peritonitis  mav  l>e  HU|rg<?sted  hv  certain  appearanees  fonnd  in 
the  eonrse  of  a  Hiintiren-rav  exainination  of  the  ^J^astro-intestinal  traet.  The 
findings  conaist  maiiilv  of  evidences  of  adhei^ions  al»oiit  tlie  šiiinl]  hitestme,  as 
we!l  as  the  large  intestine, 

Ascites  may  a  t  times  I>e  areiiratolj  diagnosed,  and  the  exact  leve!  of  the 
(Inid  aseertained.     (Hont.  XXVTL) 

Eernia  through  the  diaphragm   nmv  bo  definitelv  dia^mosed,  and  tlie  eon- 
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tents  of  thc  heniia  determined.    The  conteiits  of  olher  varieties  of  hernia  may 
at  times  be  determined  with  extreme  accuracy. 
Snbplirenio  absoess  may  at  times  be  diagnosed. 

THE  GALL-BLADDEB  AND  BILE  PASSAGES 

The  presence  of  biliary  calculi  in  the  gall-bladder  or  bile  passages  may  bo 
definitely  diagnosed  with  extreme  acciiracy  when  the  calculi  are  of  sufficient 
density  throughout  or  have  a  coating  of  sufficient  den8ity  to  offer  a  contrast 
with  the  surrounding  structures.     (Ront.  XIII.) 

The  presence  of  biliary  calculi  or  cholecystitis  may  be  inferred  in  certain 
cases  from  the  evidences  of  pressure  from  a  distended  gall-bladder,  or  distortion 
of  the  duodenum  from  the  presence  of  adhesions.  Occa8ionally  pressure  on  the 
duodenum  will  be  sufficient  to  cause  delay  in  the  emptying  time  of  the  stomach. 
(See  Eont.  XIV.) 

THE  LIVEB 

The  exact  size  of  the  liver  can  in  many  instances  be  determined.  The  upper 
border,  as  it  follows  the  line  of  the  diaphragm,  is  ea8ily  discemed.  To  outline 
the  lower  border,  it  may  be  necessary  to  fill  the  colon  with  gas  or  an  opaque  sub- 
stance— ^bismuth,  by  mouth  or  by  injection. 


THE  SPLEEN 

In  many  instances  the  complete  outline  of  the  spleen  may  be  observed.  In 
other  cases  it  may  be  inferred  by  the  position  of  the  adjacent  colon  and 
stomach. 

THE   PANOBEAS 

Enlargement  of  the  pancreas,  e8pecially  when  due  to  cyst  formation,  can 
be  noted  usnally  by  the  displacement  of  the  stomach  and  duodenum. 


MISCELLANEOnS  UŠES 

The  Rontgen  ray  is  a  most  valuable  aid  in  determining  manv  other  oon- 
ditions  which  may  arise  in  individual  cases.  It  can  be  used  to  determine  the 
location  of  fecal  and  other  fistulam,  the  direction  of  štab  and  bullet  wound8,  and 
for  the  detcrmination  of  foreign  bodies  of  metallic  nature  or  considerable 
den8ity  in  the  abdomen,  such  as  a  heavy  rubber  drainage  tube  or  a  surgical  in- 
strument.   It  has  been  suggested  that  a  metallic  clamp  of  small  size  be  fastened 
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to  ali  abdoininal  pads  used  duriug  laparotoinies  so  tliat,  iu  čase  of  one  haviug 
been  overlooked,  it  may  be  readily  detected  by  the  Rontgen  ray. 
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CHAPTER   IV 

OPEBATIONS  UPON   THE  LIVER  AND  THE  BILE   PASSAGES 

Alexandeb  Bryan  Johnson 

OPERATIONS    UPON    THE   LIVEB 

Indications. — Operations  upon  the  liver  maj  be  required  for  injnry  or  for 
disease,  as  follow8 : 

A.  Operations  for  injurj. 

1.  For  crushing  injuries  causing  rupture  of  the  liver,  usuallj 

subcutaneous. 

2.  For  open  wound8,  štab  or  gunshot  wounds. 

B.  Operations  for  disease. 

1.  Abscess  of  the  liver. 

a.  Pjogenic. 

b.  Amcbic. 

Conditions  simulating  liver  abscess  may  rarely  be  caused  by  tiiberculosis, 
actinoniveosis,  or  a  brokeii-down  gumma. 

2.  Eohinococcus  cvst  of  the  liver. 

a.  Evacuation. 

b.  Extirpation  of  the  sac. 

3.  Cirrhosis  of  the  liver. 

4.  Tumors  of  the  liver. 

A.     OPEBATIONS  FOB   INJURIES  OF   THE   UVEB 

1.     Crushing  Injuries,  Usuallt  Subcutaneous 

The  instninients  required  for  operations  on  the  liver  are,  with  few  excep-» 
tions,  those  used  in  aH  abdoniinal  operations.  Especial  attcntion  is  called  by 
the  editor  to  the  ^reat  vahie  of  the  aspirating  or  suction  devices  described  in 
Vol.  I,  (^hap.  VII. 

Indications. — In  injuries  of  this  tvpe  the  right  lobe  of  the  liver  is  usuallv 
nipturcd.  The  injury  is  caused  most  often  by  the  wheel  of  a  wagon  passing 
across  the  bodv,  in  other  cascs  by  falls  from  a  height,  anl  more  rarely  by  blows. 
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Associated  injuries  are  common,  and  the  majoritv  of  these  cases  die  without 
the  chance  of  surgical  inten-ention.  Shock  is  also  commonlj  severe.  In  the 
cases  where  shock  is  oniv  moderate  and  the  general  signs  and  svmptoms  of 
hemorrhag^  appear  and  increase,  operative  intervention  is  called  for  at  onoe. 
A  probable  diagnosis  can  sonietinies  lx*  niade: 

1.  From  the  histurj-  o{  the  aiei-iilent,  though  this  is  ofteii  indefinite. 

2.  From  sipiis  of  eontiision  and  abrasion  over  the  lowor  part  of  the  right  side  of 
the  thorax. 

3.  From  pa  in,  teiidemess  and  rigidity  in  the  upper  right  quadrant  of  the  abdomen 
and  possib]y  from  increasing  dullness  in  the  right  flank. 

In  man  v  cases  interna  1  hemorrhage  from  rnpture  of  some  abdominal  viscus 
in  the  iippcr  part  of  the  bel  Iv  is  ali  we  can  be  siire  of.  Fractures  of  ribs  over 
the  liver,  with  signs  of  intemal  bleeding,  siiggest  ruptiire  of  the  liver. 

If  small  tears  onlv  exist  on  the  iipper  surface  of  the  liver  the  bleeding 
mav  cease  spuntaiieoiislv  an<l  a  hematoma  may  form  between  the  liver  and 
the  diaphragm,  which  may  be  evacuated  at  a  later  date.  In  other  cases  of 
moderate  severitv  blood  and  bile  mav  accumulate  in  the  general  abdominal 
cavitv,  giving  the  signs  of  f ree  fluid ;  these  acciimulations  may  also  be  evacu- 
ated through  an  incision,  best  by  suction,  as  described  in  VoL  I,  Chap.  VII. 

fn  some  of  these  cases  the  blood  is  largelj  absorbed  and  its  plače  taken  hy  the  bile. 
The  results,  if  this  condition  is  untreated,  may  be  adhesive  peritonitis,  or,  in  others, 
abscess  fonuation  or  purulent  peritonitis.  Nearlj  ali  these  cases,  if  they  live,  beoome 
jaundiced. 

Operative  Teohnic. — A  vertical  cut  is  made  through  the  outer  third  of  the 
right  rectus  nuiscle,  beginning  near  the  free  border  of  the  ribs  and  extending 
downward  a  variable  distance,  but  ahvavs  far  enough  to  admit  the  entire  hand 
freelv.  The  surgeon  can  tluis  explore  the  liver  and  other  organs  by  sense  of 
touch,  and  lacerations  of  the  liver  substance  can  easily  be  felt  If  the  liver  is 
ruptured,  free  blood  \vill  be  found  in  the  abdomen,  and,  since  such  bleeding  is 
verv  free,  as  a  rule,  no  tirne  should  be  lost  in  seeking  its  source.  An  assistant 
mav  in  the  meantime  aid  in  the  search  by  the  use  of  the  suction  nozzie.  As 
soon  as  found,  \vith  good  retraction,  the  rent  should  be  firmly  packed  with 
gauze.  If  it  can  be  made  visible,  mattress  sutures  of  heavy  catgut  inay  re- 
plače  the  gauze  and  stop  the  bleeding,  or  one  or  several  such  sutures  inay  be 
used  over  the  gauze.  Although  bleeding  from  the  liver  is  very  active,  it  is  not 
hard  to  control  by  these  means  if  the  wound  is  accessible. 

In  the  bad  cases  death  occurs  within  24  hours.  If  they  survive  this  tirne, 
the  chances  of  recoverv  are  much  botter.  If  the  bleeding  is  controUed,  the 
abdomen  should  be  emptied  of  blood  bv  suction.  The  gauze  packing^  if  used, 
is  led  out  of  the  upper  angle  of  the  \vound  and  the  incision  sutured  in  layers. 
In  some  cases  the  original  wound  must  be  enlarged  to  make  the  site  of  mptnre 
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accessible.    The  cut  inay  be  extended  upward  and  inward  parallel  to  the  costal 
border;  in  other  cases  downward  and  outward. 


2.     Operations  for  Open  Wounds:  Štab  and  Gunshot  Wounds 

Associated  injuries  are  more  common  with  gunshot  than  with  štab  wounds. 
These  cases  should  be  operated  upon  at  the  earliest  possible  moment,  for 
hemostasis  and  evacuation  of  blood  or  other  fluid  (bile).  The  position  of  the 
incision  may  be  varied  according  to  the  portion  of  the  liver  probably  injured. 
When  the  wound  is  found,  the  bleeding  can  be  checked  by  the  means  already 
described ;  namely,  packing  or  suturing  or  both.  If  necessary,  a  flap  including 
ribs  and  their  cartilages  may  be  turned  up  to  render  the  wound  accessible. 
In  one  čase  I  divided  the  falciform  ligament  of  the  liver  to  get  at  the  štab 
wound  of  the  dome  of  the  right  lobe  by  depressing  the  liver  and  raising  the 
ribs. 

The  statistics  of  operations  for  injuries  of  the  liver  done  in  the  hospitals 
of  the  City  of  Xew  York  during  the  decade  of  1895  to  1905,  collated  by  Tilton, 
showed  a  mortality  of  44  per  cent. 
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1.     Abscess  of  the  Livee 

a.  Pyogenic  Abscess. — Pyogenic  infection  of  the  liver  may  be  of  2  types 
and  result  in  2  diiferent  lesions: 

1.  Liver  pyemia,  a  septic  pylephlebitis  of  the  branches  of  the  portal  vein 
secondary  to  emboli  coming  from  the  mesenteric  veins,  due  most  often  to 
gangrenous  appendicitis.  The  disease  is  not  amenable  to  surgical  treatment 
and  is  alniost  unifornilv  fatal.  The  liver  is  U8ually  eniarged  but  not  greatly. 
The  abscesses  are  multiple  and  may  consist  of  rather  narrow,  suppurating,  and 
necrotic  tracts  surrounding  the  branches  of  the  portal  vein.  Efforts  to  evacu- 
ate  their  contents  are  useless. 

2.  Abscesses  arising  from  infective  processes  of  the  alimentary  tract  and 
its  associated  glandular  organs,  from  injury  to  the  liver,  from  ulceration 
due  to  foreign  bodies,  etc,  or  from  a  systemic  pyemia.  These  abscesses  may 
be  solitary  and  demand  operation  as  soon  as  their  presence  and  location  can 
be  made  out. 

b.  Amebic  Abscess. — Amebic  abscesses  are  the  result  of  tropical  dysen- 
tery,  while  the  pyogenic  group  mav  rim  either  an  acute  or  chronic  course; 
amebic  abscesses  are  always  chronic. 

General  Frinciples  of  Operative  Treatment. — The  treatment  of  both  types 
of  abscess  is  the  same,  early  evacuation  and  drainage  through  an  incision 
which  gives  promise  of  ready  access  to  the  abscess  and  is  so  performed  as  to 
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diminish,  as  far  as  mav  be,  the  danger  of  contaminating  other  structures,  such 
as  the  peritoneum  and  the  pleura. 

One  caution  is  in  order:  No  aspirating  ncedle  should  be  thnist  into  the 
liver  in  search  of  pns  until  everything  is  in  rcadiness  for  following  the  needle 
instantlj  with  a  knife.  By  following  this  caiition  2  risks  will  be  avoided :  nn- 
nocessary  contamination  of  pleura  or  peritoneum  and  failure  again  to  find  the 
abscess  after  the  needle  has  been  withdrawn. 

The  choice  of  incision  will  vary  in  diiferent  cases.  It  may  be  abdominal 
or  transpleural  or  a  combination  of  these  rontes. 

1.  Operation  by  the  Abdominal  Boute. — This  inethod  is  indicated  espe- 
cially  in  the  cases  where  the  border  of  the  right  lobe  of  the  liver  is  displaced 
downward,  well  below  the  costal  margin  in  front,  and  when  local  tendemess, 
rigidity  and  perhaps  edema  render  it  probable  that  the  liver  is  adherent  to  the 
parietal  peritoneum. 

A  vertical  cut  is  made  exposing  the  liver  at  the  chosen  point.  If  the  liver 
is  adherent  over  a  considerable  area,  the  abscess  may  be  sought  for  without 
more  ado.     If  not,  one  of  3  plans  may  be  followed. 

1.  The  peritoneum  may  be  protected  by  gauze  packing  .or  pads^  and  the 
abscess  sought  for. 

2.  The  parietal  peritoneum  may  be  sutured  to  the  liver,  and  the  liver 
explored. 

3.  Packing  may  be  introduced  and  opening  of  the  abscess  delayed  for  2 
or  3  days  until  adhesions  have  formed. 

The  first  of  these  plans  is  the  only  one  to  be  recommended. 

If  the  operation  is  done  in  a  hospital  equipped  with  a  suction  apparatus, 
or  if  the  surgeon  is  supplied  with  a  portable  device  of  this  kind,  the  safest  and 
best  plan  is  as  follows:  A  hand  aspirating  needle  and  syringe  are  used  to  lo- 
cate  the  abscess.  If  it  is  of  considerable  size,  a  diminished  sense  of  resistance 
to  the  advance  of  the  needle  may  be  appreciated  as  the  needle  enters  the  cavity 
and  sometimes  lateral  mobility  may  be  recognized.  When  pus  appears,  the 
needle  is  left  in  situ  and  a  medium  sized  trocar  and  cannula  attached  to  the 
suction  tube  are  pushed  alongside  the  needle  into  the  liver  until  the  level  of 
the  pus  is  reached.  The  trocar  is  then  retracted  and  suction  commenced.  In 
this  way  the  largest  abscesses  may  be  quickly  evacuated  with  little  or  no  soiling 
of  the  surrounding  structures.  When  no  more  pus  appears  in  the  bottle,  the 
trocar  and  cannula  may  be  withdrawn  and  the  aspirating  nozzle  shown  in 
Figure  8  substituted.  This  may  remove  more  pus  and  shreds  of  necrotic  liver 
tissue.  The  opening  into  the  abscess  is  then  enlarged  with  the  finger  and 
perhaps  septa  may  be  felt  and  broken  down. 

A  large  soft  rubber  tube  guarded  by  a  safety  pin  at  its  outer  end  is  intro- 
duced into  the  abscess  cavity.  The  gauze  packing  is  removed  and  replaced  by 
a  smaller  quantity.  One  or  more  sutures  mav  be  used  to  diminish  the  size 
of  the  wound,  i^sually  at  its  lower  end.  A  split  gauze  pad  is  applied  to  protect 
the  skin  from  the  pressure  of  the  safety  pin,  and  a  voluminous  dressing  of 
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shaken  gauzc  applicd.     Tliis  will  recjiiire  frequent  renewal  ior  the  first  few 
dajs.     IiTJgation  of  thc  alisceas  cavitv  should  not  be  made. 

2.    Operation  by  the  Transpleural  Bonte. —  If  tlio  abscess  bas  alreadv  burst 
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Fio.  1. — -pATnaNT  ON  Tablk  in  Position  roa  Opbniko  LnriB  Abscsas  Posteriorlt- 

into  the  pieura,  there  will  be  iio  choice  of  methods,  both  pleiira  and  abscess 
mast  be  draiiied.  Tn  other  cases  this  route  is  iudicated  when  there  are  physical 
signs  indicating  that  tlie  abscess  i^  eiihirging  iipvvard  and  backward,  i.  e.  dnll- 
neas,  flatnesja,  and  abscuce  of  breatbing  over  the  iower  part  of  the  riglit  chest 


Fdo.  2. — 8kin  Incibion  Ovih  Rib  roR  Opknino  LfviR  AaacBsa. 


beldnd.     In  mj  hands  this  bas  given  better  results  tban  t'he  abdominal  route* 
The  tecbnic  is  as  f<tllf)ws: 

The  patient  is  piaced  iipon  the  table  Ijing  npon  bis  left  side  (Fig,  1). 
Intratracheal  anesthesia  ia  desirable,  thoiigh  not  easential  Tbe  ninth  or  tenth 
rib  is  exp(>8od  !>y  a  fiit  over  it  aiid  parallel  with  it  (Fig,  2),  and  a  portion> 
3  iu.,  i'eset'ted.     I  bavu  not  foinid  it  ncH:esaary  to  reaect  more  tban   1   rib, 


Tto*  4* — Rib  Ekfobsd  and  Dknudbd  op  PuBiotTKUii* 

ciable  aspiration  of  air  Las  occ^iirred.     The  pleiira  is  next  closed  off  by  a 
ning  sutiire  of  eatgut  unitiug  its  costal  and  diaphragmatic  lajers  (see  Fig. 
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3,  Operation  by  Route  Throngli  the  Abdominal  Wall  and  Pleura.~Iii  thi8 
operatinii  the  approach  is  through  an  ab(kniiinul  iiieision  in  front  and  the 
effort  is  made  to  approach  the  abscesa  through  the  diaphra*i:m  T\ithoiit  oponini^ 
the  pkiiira,  Thia  lavcr,  when  readied,  is  piishcd  away  froni  tlie  diaphragiri  hy 
bhint  disseetion  with  the  finger  or  with  a  sponge  on  a  holder. 

In  these  eases  a  vertical  eiit  ih  mado  openinc^  the  pnritoneal  cavity  jnat 

helow  the  riba,     The  eut  is  extended  upward  and  portiotis  of  the  several  riba 

are  exciscd.     A  cut  is  now  made  through  the  diaphragrn,  the  plcura  pushed 

iipward,  and  the  abscess  opened  and  drained  as  alreadj  descrihed.     If  the 
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fig,    7, — ^EXFUJR1N0    NeEDLK    InTRODUCEB   ThROUOH    DlAPeRAOM   INTO  ABSCKAS    in    LlTUIt. 

tected  by  gmize  paeking  and  tlio  abscesa  aonght  for,  emptied,  and  drained. 
The  lower  part  of  tlic  woiiiid  he1nw  tlic  ribs  is  closed  bv  siitiires,    If  t!ie  absces? 
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Fia.  8. — ^AspiRATiNo  NozzLB  IN  Abscess  Cavitt.     a,  Tubcs  in  recoivins  bottle. 


is  of  pjogenic  origin,  protcction  of  the  pleura  f rom  contamination  is  important ; 
in  amebic  abscesses,  whorc  the  piis  is  ofteu  sterile,  it  is  less  so. 


Feo.  9. — Labob  Dbainaue  Tube  in  Abscbss.     Suturos  in  podtloa  for  parUal  oiosure  of  wound. 
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Prognosis. — The  mortalitj  in  these  casea  has  been  greatlj  reduced  by 
early  operation  and  improved  technic.  It  should  not  be  over  20  per  cent. 
In  my  experience  it  is  higher  in  abscesses  of  pyogenic  origin  than  in  the  amebic 
cases.  In  the  former  the  patients  are  often  acutely  septic,  the  abscesses  are 
often  multiple,  hard  to  reach,  and  harder  to  drain. 

Actino]nyco8l8  and  Tuberculosis. — The  methods  of  operating  in  the  rare 
cases  of  actinoniyco8i8  and  tuberculosis  of  the  liver  do  not  differ  from  those 
described  for  pyogenic  and  amebic  abscesses,  except  that  these  conditions  are 
Icss  often  amenable  to  surgical  treatment  and  that  in  actinomycosis  the  intemal 
use  of  large  doses  of  iodid  of  potassium  may  be  cnrative. 

Oumma. — Gumma  of  the  liver  is  important  from  a  diagnostic  point  of  view. 
It  does  not  require  nor  is  it  benefited  by  operation.  Specific  treatment  is 
indicated. 

2.     Operations  for  Echinococous  Ctst  of  the  Liver  (Htdatids) 

The  operations  for  echinococcus  cyst  of  the  liver  are  2  in  number: 

1.  Evacuation. 

2.  Extirpation  of  the  sac. 

The  former  is  the  most  commonly  performed,  although  the  latter  is  usually 
practicable.  Two  accidents  may  occur  in  cases  of  hydatids  of  the  liver :  nip- 
ture  and  suppuration.  In  either  čase  the  patient  with  an  enlarged  liver  becomes 
much  more  ill  and  may  die  unless  speedily  operated  upon.  The  indications 
are  for  an  immediate  operation  as  soon  as  a  probable  diagnosis  is  made. 

Diagnosis. — This  may  be  aided  by  the  following  data  briefly  enumerated: 

Those  who  live  in  close  contact  with  dogs  are  most  apt  to  be  infected. 

Natives  of  Iceland,  parts  of  Australia  and  Austria,  and  Icelanders  who 
have  migrated  to  Canada  fnrnish  the  largest  number  of  cases.  The  right  lobe 
of  the  liver  is,  as  a  rule,  involved.  The  enlargement  is  slow  and  may  interfere 
with  the  general  health  only  by  pressure. 

The  tumor  is  smooth,  rounded,  and  elastic.  In  some  cases  obscure  fluctua- 
tion  or  the  hydatid  fremitus  may  be  perceived  upon  palpation. 

1.  Evacuation. — The  technic  of  the  operation — incision,  evacuation,  and 
drainage  of  the  sac — so  far  as  exposure  of  the  cyst  goes,  does  not  differ  ma- 
terially  from  that  described  under  the  discussion  of  abscess,  except  that  a 
larger  cut  is  required,  large  enough  for  the  ea8y  insertion  of  the  hand  into 
the  sac.     The  cut  is  vertical  over  the  most  prominent  part  of  the  tumor. 

The  same  caution  obtains  here  as  in  abscess,  whether  the  cyst  is  infected  or  not, 
namely,  aspiration  should  not  be  praeticed  through  the  abdominal  wall,  nor  until  the 
moment  when  the  cyst  is  to  be  emptied.  The  fluid,  if  spilled  upon  healthy  parts,  i? 
capable  of  causing  secondary  infection  with  echinococcus. 

The  cy8t  having  been  exposed  over  its  thinnest  part,  i.  e.  that  covered 
by  the  thinnest  layer  of  liver  tissue,  and  the  surrounding  structures  having  been 
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carefullj  protected  by  gauze  packing,  an  aspirating  trocar  (Cliap.  VII,  Vol.  I) 
is  introduced  and  the  contents  of  the  sac  sucked  out.  When  no  more  contents 
appear,  the  trocar  may  be  removcd  and  the  cupping  nozzle  introduced.  This 
will  remove  daughter  cyst8  and  with  it  even  portions  of  the  outer  cyst  wall  may 
be  brought  away.  The  opening  in  the  sac  may  then  be  enlarged  and  more 
material  removed  with  the  hand. 

If  it  is  determined  not  to  attempt  to  remove  the  outer  cy8t  wall,  after  the 
contents  are  removed  as  completely  as  possible  with  the  hand  or  with  gauze 
wipes  or  sponge  holders,  the  edges  of  the  wound  in  the  liver  are  sutured  with 
catgut  to  the  edges  of  the  wound  in  the  parietal  peritoneum.  The  cyst  is 
thus  completely  closed  oif  from  the  peritoneal  cavity  and  is  said  to  be  mar- 
supialized.  The  cavity  in  the  liver  is  packed  with  plain  gauze  to  which  a 
soft  rubber  drainage  tube  may  be  added  if  desired. 

A  portion  of  the  wound  may  be  closed  by  suture.  The  packing  in 
diminished  amounts  is  continued  as  the  cavity  decreases  in  size  and  balsam 
of  Peru  packing  may  be  used  to  stimulato  granulation. 

2.  Eztirpation  of  the  Sac. — In  this  operation  a  more  extensive  incision  is 
required  both  in  the  abdominal  wall  and  in  the  liver.  In  some  cases,  where 
the  cyst  presents  high  up  on  the  dome  of  the  liver,  it  may  be  necessary  to 
resect  sever  al  ribs.  The  transpleural  route  has  been  used  in  some  cases  (see 
Abscess  of  the  Liver). 

The  operation  proceeds  as  before  until  the  cyst  is  emptied.  The  cut  in 
the  liver  is  increased  in  size  to  givo  as  free  an  exposure  as  possible  of  the  cyst 
wall;  retractors  protected  by  gauze  pads  may  be  used  in  the  liver  wound. 
The  sac  is  then  enucleated  by  blunt  dissection,  with  the  fingcrs  and  gauze 
sponges  on  holders,  aided  by  a  pair  of  blunt-pointed,  curved  scissors  if  need 
be.    Bleeding  is  usually  not  severe  and  may  be  controlled  by  pressure. 

The  cavity  in  the  liver  should  be  rcduccd  in  size  as  far  as  possible  by  catgut 
sutures.  The  wound  in  the  liver  surface  is  also  closed,  leaving  a  suitable  space 
for  the  insertion  of  a  drain;  this  may  bo  of  folded  rubber  tissuc,  a  cigarette 
drain,  or  a  short  rubber  tube,  according  to  the  needs  of  the  individual  čase. 
The  abdominal  wound,  except  for  the  drainage  opening,  is  closed  by  sutures 
and  a  large  dressing  applied.  (A  numbcr  of  these  cases  have  been  treated 
by  complete  suture  without  drainage  and  without  fatality.  The  practice  does 
not  appeal  to  me. — Editor.) 

Prognosis. — The  prognosis  of  these  operations,  even  when  the  sac  is  sup- 
purating,  is  quite  good.    If  the  sac  suppurates  and  ruptures,  it  is  much  worse. 

3.     Operations  for  Cirrhosis  of  the  Liver:  Epiplopexy 

Operations  for  cirrhosis  of  the  liver  are  rarely  of  benefit  except  in  the 
atrophic  form  of  cirrhosis.  Cases  of  atrophic  cirrhosis  may  be  divided  into 
2  groups:  (1)  Those  duo  to  the  habitual  use  of  exccssive  amounts  of  alcohol, 
very  frequent;  (2)  those  with  no  alcoholic  history,  very  few  in  number.    The 
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fonner  are  usuallj  people  of  middle  age,  though  tho  disease  may  occur  in 
the  young.  The  latter  are  usually  yoimg  adults.  •  It  is  oiily  in  a  small  pro- 
portion  of  these  cases  tliat  improvement  occiirs  after  operation.  The  number 
of  fatalities  is  large,  probably  much  larger  than  statistics  indicate,  since  the 
successful  cases  are  reported,  while  many  of  the  deaths  are  not. 

The  operation  is  done  for  the  cure  or  improvement  of  ascites  by  establish- 
ing  a  collatcral  circulation  between  the  portal  and  8ystemic  venous  8y8tems. 

The  operation  is  so  dangerous  that  the  patient  and  his  friends  should  know  that 
a  fatal  outcome  is  probable  and  that  cure  though  possible  is  rare. 

I  have  had  3  successful  cases  and  manj  deaths. 

One  čase  was  a  woman  with  no  alcoliolic  history,  aged  about  30  years.  Shc  had 
been  tapped  a  number  of  times  and  was  slightly  jaundiced.  She  was  so  much  improved 
by  the  operation  that  whcn  I  8aw  her  3  year8  later  I  failed  to  recognize  her  as  the 
same  woman.     The  Tahna-Morison  operation  was  done  in  this  čase. 

The  other  2  cases  wero  niiddle-aged  men  and  were  alcoholic.  One  waB  improved, 
though  I  soon  lost  sight  of  him.  The  other  retumed  at  the  end  of  a  year  much  im- 
proved in  health,  with  only  sliglit  ascites,  to  be  operated  upon  for  umbilical  hemia, 
which  had  existed  at  the  tirne  of  the  former  operation  but  had  increased  in  size.  He 
survived  this  operation  and  was  well  at  the  end  of  another  year.  Since  then  I  have  lost 
sight  of  him.    The  Schiassi  operation  was  done  in  this  čase. 

There  are  certain  contra-indications  to  the  operation  of  epiplopexy,  among 
them,  advanced  age,  marked  cholemia,  marked  general  debility,  arteriosclero- 
sis,  chronic  interstitial  nephritis.  When  these  conditions  exi8t,  the  patients^  if 
operated  npon,  usually  die  comatose  in  a  few  days. 

The  operation  may  be  perf onned  in  one  of  3  ways : 

1.  Talma-Morison  operation. 

2.  Schiassi'8  operation. 

3.  Schiassi^s   operation  modified. 

It  is  to  be  borne  in  mind  that  the  veins  of  the  abdominal  wall  are  dilated 
and  that,  though  the  operation  is  simple,  free  blceding  is  to  be  expected.  A 
general  ancsthetic  is,  therefore,  required. 

1.  The  Talma-Morison  Operation. — An  epigastric  median  cnt  is  made, 
large  enough  to  admit  tho  hand.  Most  of  the  fluid  is  aspirated,  and  the  upper 
surface  of  the  liver  and  diaphragm  scrubbcd  with  gauze  or  a  soft  nail  brush. 
The  parietal  pcritoneum  of  the  anterior  abdominal  wall  is  scrubbed  with 
gauze;  the  omentum  nnited  to  the  anterior  abdominal  wall  on  either  side  of 
the  wonnd,  with  numerous  fino  catgiit  sutures;  and  tho  woiind  closed  without 
drainage. 

2.  Schia8si's  Operation. — This  operation  I  have  performed  only  in  a  modi- 
fied form.     As  used  by  the  Mavos,  it  is  performed  in  the  following  manner: 

A  vertical  incision  is  made  close  to  the  margin  of  the  ribs  downward 
through  the  rectus  muscle  in  line  with  the  epigastric  and  intcmal  mammary 
vessels.  The  peritoneum  is  opened,  the  omentum  found  and  pnlled  out.  Some 
4  in.  below,  another  incision  is  made  through  the  rectus  but  not  through  the 
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posterior  layer  of  its  sheatli.  The  muscle  is  undermined  upward  to  the  first 
incision,  the  omentiim  is  pulled  down  and  spread  oiit  in  the  gap,  where  it  is 
fixed  by  sutures,  thiis  lying  in  contact  with  the  epigastric  vessels.  Both  super- 
ficial  wound8  are  closed  without  drainage.  The  operation  maj  be  repeated 
upon  the  other  side. 

If  fliiid  re-accumiilates,  it  maj  be  let  oiit  by  suprapubic  tapping. 

3.  Modified  Schiassi  Operation. — A  modi ficat ion  of  this  operation,  simple 
but  probably  less  efficacious,  is  as  follows  (I  used  it  in  one  of  my  successful 
eases)  : 

A  median  epigastric  incision  is  niade  2  or  3  in.  long.  On  either  side  of 
the  wound  the  subciitaneous  tissiies  are  nndennined  for  a  distance  of  2  in. 
The  peritoneum  is  inci^ed,  the  omentuni  pulled  out,  tucked  into  the  under- 
mined gap,  and  fixed  with  sutures.  The  peritoneum  is  sutured  snuglj  around 
the  omentum  without  constricting  it,  as  is  also  the  aponeurosis.  The  skin 
wound  is  sutured.  The  patient  upon  wliom  I  performed  this  operation  was 
alive  and  in  fair  health  2  years  later.  No  hernia  devcloped  at  the  site  of  the 
operation. 

Operations  for  Tumors  of  tiie  Liver 

The  main  difficulty  in  operating  upon  the  liver  itself  is  hemorrhage.  A 
variety  of  plans  and  methods  have  been  used  for  its  control;  some  of  them 
are  here  enumerated:  Crushing  the  portiou  of  the  liver  to  be  incised  with 
heavy  forceps,  packing  with  gauze,  hot  wet  compresses,  the  actual  cautery, 
paren(^hymatous  iujections  of  boiling  watcr,  through-and-through  interlocking 
sutures,  mattress  sutures,  packing  aidcd  bv  sutures  passcd  around  individual 
vessels,  and  conibinati(ms  of  these  methods  to  suit  the  particular  čase. 

Wounds  of  the  liver  bleed  furiouslv,  and  owing  to  the  fragile  character  of 
the  parenchvma,  and  the  non-collapsible  thin-walled  veins,  the  usual  artery 
forceps  and  Hgatures  cannot  be  applied.  Ilovvever,  the  blood-pressure  is  low 
in  these  vessels  and  moderate  pressure  or  one  of  the  devices  enumerated  above 
will  suffice  to  check  the  hemorrhage  in  most  instances. 

The  method  used  by  the  Mayos  in  the  excising  of  portions  of  the  liver  is 
as  follows  (29) : 

"Per8onally,  we  have  found  the  following  combination  simple  and  safe.  If  the  por- 
tion  to  be  CKcised  is  thin  it  is  crushcd  with  the  forceps  and  then  cut  away  with  the 
knife,  followcd  by  a  hot,  moist  compress,  which  is  held  on  the  bleeding  surface.  With 
catgut  on  a  round  nccdle  the  livor  murKin  is  quilted  back  and  forth.  As  much  as 
possible  of  the  gap  is  closed  by  sutures,  juul  a  pad  of  gauze  of  suificient  size  to  fill  the 
remainder  is  iutrodueed  aiul  the  liver  firmly  compressed  upon  this  by  catgut  sutures 
which  producc  suificient  tension  to  check  the  hemorrhage.  As  it  loosens  the  gauze  is 
removed,  from  the  8ixth  to  the  twelfth  day." 

Benign  solid  tumors  of  the  liver  are  raro  and  unless  of  large  size  do  not 
require  operation.  Simple  cvstic  tumors  of  the  liver  aro  observed.  Mayo 
reports  2  of  large  size  removed  by  operation  and  without  great  difficulty. 
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Adenomata  of  the  liver  are  rarely  observed.  In  a  famous  čase  reported 
by  Keen  he  removed  the  entire  left  lobe  with  the  cauterj.  Individual  vessels 
were  surrounded  by  catgut  sutures. 

A  tumor  situated  near  the  free  border  of  the  liver  may  sometimes  be  re- 
moved by  a  wedge-shaped  resection  of  the  liver  (Jacob  Frank),  the  gap  being 
closed  by  sutures  or  by  a  combination  of  sutures  and  packing. 
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CH0LEGYST0ST0Bi7 

Cholecy8tostomy  is  the  most  frequent  operation  on  the  bile  passages. 

Indications. — Cholecysto8tomy  is  indicated  for  gall-stones  in  the  gall-blad- 
der  or  cystic  duct ;  drainage  of  the  gall-bladder  in  cases  of  cholecystiti8 ;  drain- 
age  of  the  bile  in  cases  of  cholangitis  where  the  cystic  duct  is  patent. 

Instroments. — The  instruments  required  in  operations  upon  the  bile  pas- 
sages are:  the  ordinary  knives;  scissors;  thumb  forceps,  plain  and  toothed; 
artery  forceps,  ordinary  and  long,  curved  on  the  flat;  retractors,  sharp  and 
abdominal,  short  and  deep;  needles  and  needle  holders.  In  addition  to  these 
there  are  required  1  or  2  small  sized  lithotomy  forceps  such  as  are  used  ii> 
removing  stones  from  the  urinary  bladder;  the  Kobson  scoop  and  the  Finney 
scoop  with  malleable  shank.  I  have  found  the  weighted  silk  urethral  bougies 
of  several  sizes  sometimes  useful  in  probing  the  ducts.  They  possess  the  ad- 
vantage  of  not  being  likely  to  penetrate  the  wall  of  a  duct  and  do  damage. 

The  following  list  is  that  given  by  Wm.  J.  Mayo  in  Keen^s  "Surgery"  (29)  : 

1.  Scalpel  with  "firm  grip"  handle. 

2.  Probe-pointed  scissors  curved  on  the  flat. 

3.  Finney's  gall-stone  scoop  with  malleable  shank. 

4.  Eobson^s  gall-stone  scoop. 

5.  Modificd  Blake  gall-stone  forceps. 

6.  Probe-pointcd  grooved  director,  malleable  shank. 

7.  Ochsner^s  aspirating  trocar. 

8.  Kocher  director  with  eye  in  end. 

9.  Kelly  gauze  packer. 

10.  [Malleable  long  probe. 

11.  Kelly  needle  holder. 

12.  Dibrell-Ferguson  needle. 

13.  Murphy  needle  holder. 

14.  Medium  Simpson  retractor. 

15.  Deaver's  long  retractor. 

16.  Deaver's  short  retractor. 

17.  Pean's  forceps. 

18.  Carmalt  curved  forceps. 
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This  list  of  instruments  of  standard  pattems  suffices  for  most  operations  on 
the  biliary  passages.  It  maj  be  modified  to  snit  the  taste  and  habit  of  the  in- 
dividual  snrgeon.  In  addition  to  the  instruments,  an  aspirating  device  for 
emptying  the  gall-bladder  and  for  other  purposes  is  useful  (see  Vol.  I, 
Chap.  VII). 

The  operating  table  should  have  a  central  elevating  shelf  or  a  kidnej  air 
cushion  or  a  large  sand  bag  may  be  used  in  default  of  this.  The  first  is  best, 
since  the  position  can  be  changed  at  will  without  disarranging  the  table.     In 


Fia.  10. — Patient  on  Table  in  Position  for  Operations  on  the  Biliart  Pasbages. 

of  vertical  incision. 


Also  position 


stout  persons  especiallj  the  use  of  this  elevator  gives  easier  access  to  the  gall- 
bladder  and  ducts.     The  table  described  in  Vol.  I,  Chaps.  I  and  II,  is  excellent. 

Technic. — When  the  gall-bladder  is  palpable,  a  vertical  cut  maj  be  made 
over  the  tumor.  The  ordinarv  cut  used  by  most  surgeons  is  vertical  through 
the  outer  third  of  the  right  rectus,  beginning  about  an  inch  below  the  ribs.  It 
is  made  3  or  4  in.  long  and  must  be  long  enough  to  admit  the  entire  hand 
with  ease  for  palpatiou  of  the  ducts,  duodenum,  pancreas,  etc. 

If  the  rectus  fibers  are  separated  carefully,  the  nerves  crossing  the  line 
of  incision  may  often  bo  drawn  upward  or  downward  and  spared.  If,  upon 
exploration,  moro  room  is  required,  the  incision  may  be  extended  upward  and 
inward,  parallel  to  the  free  border  of  the  ribs  (Robson),  or,  in  addition,  down- 
ward  and  outward  (Bevan).  Kocher's  incision  runs  parallel  to  the  free 
border  of  the  ribs;  it  possesses  the  disadvantage  that  if  these  wounds  are 
drained  anteriorly,  as  thoy  always  are  in  America,  a  hemia  is  not  unlikeiy  to 


Fia,  12.^ — Gall^bl.\ddeu  Isolated  by  Gauze  Packino. 

10).     For  exploratian  of  m\d  oporatioris  iipoii   tlie   doep  diicts,   \v1ktc  diffi- 
culties  arise,  t\m  Rohsoii  inodificatioii  of  tlic  Eevan  ineisioii,  naiiielv  an  exten- 
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sion  of  the  vcrtieal  cut  iipAvard  nud  inward  tnward  imtl  uearlv  to  tho  median 
line  aud  tip  of  tlte  xipboid  rartila^e,  seeiiLS  to  eiijuv  fhe  grcatcat  pnpularitj 
amoii|^  American  surgeou«  of  tlio  largest  cxjiorit'm'c\  T  h  is  oiit  reiiders  more 
easv  the  dislocatiou  of  tho  riglit  lobe  of  the  H  ver  downward  through  the  wonnd 
and  tlien  npward  for  eiisier  \vfirk  on  the  dncts,  to  lx^  de.scribcd  later.  The 
ver  v  large  eiita  used  hy  soioe  foreigii  anrgeons  are  not  necessarv  and  ha  ve  not 
bocome  pupuhir  in  America. 

Aftcr  the  peritoncum  ia  opened,  the  »»alMiludder  is  sought  for.     If  tho  čase 
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Fio.  13.^ — Gali^iiladoer  Hkli^  bt  Two  Patra  or  Tmsuia  Forceps  and  AdPiRATiNo  Trogab  ImsiO* 

DUOBD  INTO  FUNDUS. 

IB  one  of  inten^e  infection  of  the  gall-hhidder  and  vet  not  of  a  charaeter  to 
indieate  its  renioval  and  if  manj  adht*siuns  are  present,  it  may  in  rare  casea 
bo  W!8er  to  separate  onlj  so  many  adheaions  as  wi]l  pennit  drainage  of  that 
viscus.  In  most  eases  tlic  ndhesi(>nfi  shuiild  he  ^epnrated  witli  the  fingers  or 
a  sponge  hMlder,  tir,  if  ohl  and  deiise,  witli  biirnt-pointed  disaceting  scissors, 
blceding  areas  being  ligated,  pressed  np^ni  finnly  with  gauze  on  a  sponge 
holder  or  eoiitrolled  by  paeking. 

The  gall-bladder  ib  inspeeted  and  palpated,  next  \\w.  evstic  dnet.  The 
whole  hand  is  then  introdnced  into  tlie  l>elly  aml  Avith  the  forefinger  and  thnrab 
(I  nso  the  left  hand)  the  einnnmn  dnrt,  the  lieiid  of  tlie  panereas,  the  hepatic 


Wio.  14,— Scoop  IN  Gaut-bi^adosb  Suakchino  roR  Stones. 


Information  mav  be  obtained.  If  there  is  any  doiibt  aboiit  tbe  diagnosis,  other 
organa,  tbe  spleen,  tbe  kidnejSj  tbe  stoniacb,  etc,  maj  bc  examined  by  toucb. 

The  operation  of  draining  tbe  gall-bbidder  having  beeu  decided  upon,  tbe 
intestinea  aiid  stomach  are  piished  out  of  tlie  way  witb  tailed  pads  and  held  by 
drep  retractors  (Fig,  12),  Facking  is  also  libcrallv  introdiiced  into  tbe  riglit 
kidnej  poiich  to  prevent  soiling.  Tho  donie  of  tbe  gall-bladder  is  tben  seized 
witb  2  paira  of  Koeber  artery  clamps  or  2  paira  of  tissiie  forceps  (Fig.  13). 
Tbe  aspirating  trocar  is  phmged  into  tbe  gall-bbidder  betwecii  the  forceps 
and  its  fluid  contents  removed  as  far  as  possible  (Fig,  18).  Tbe  gall-bladder 
is  tben  opened  with  a  knife,  tbe  incision  being  large  enoiigb  to  admit  the  scoop 
easilj  (Fig.  14). 

Stones  are  soiight  for  and  removed  with  scoop  and  forceps.  Wben  deeplj 
placed  in  tbe  cjstic  dnct  thej  mav  be  difficult  to  extract.  Blake's  forceps  is 
useful  in  such  cases,    If  impacted,  tbej  maj  often  be  dislodged  witb  tbe  finger 
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and  tliiimb  of  the  kft  hnml  introdiieed  iiito  tJie  iibduioen.  The  cupping  nozzle 
of  the  aspiratar  is  often  very  effective  in  removing  small  stones  ( Cliap.  V^II, 
Vo].  1).  If  iill  these  measures  fail  choledocliotoniv  nmst  be  perfomied  (to 
be  dcscribed  later).  After  ali  stones  are  removed,  tbe  ititcrior  of  the  gall- 
bkdder  may  bc  wiped  elcan  witli  iiarrow  gauze  packing  introdiiced  witli  a 
long  tbumb  forceps  or  a  large  probe, 

A  piirse-string  siiture  nf  fine  chromie  giit  ou  a  eurved  needle  la  inserted 
through  ali  coats  of  tbe  gall-bladder  around  tbe  inargin  of  tiie  opening  in  its 
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FlQ,    16. PUBSE-STRINO    SUTURB    TrROUCJH   AlL  THK    CoATS  OF  THE  GaLI^BL^!>DBR  SuHUOUNDINa    K 

DRAiNAOE  Tube  Photected  ot  Rdbber  TieauE  and  Gaužk, 


fimdtis  (Fig,  15),  A  drain  eomposed  of  a  riibber  tube  V|  to  i-i  in*  in  diameter 
wrapped  in  a  few  lave  rs  of  phiiii  or  iadoforin  gauze,  and  tbis  in  tiirn  wrapped 
in  heavy  rubber  tismie,  is  introduced  into  tbe  gall-bladder  and  the  purse-string 
snture  tied  firmi  v  arouiiJ  it  (Fig.  15).  A  seeond  piirse-string  sutiire  of  tbe 
same  material  is  then  passed  oiitaide  tbe  first ;  this  sntiire  does  not  inclnde  the 
m  neon  s  membrane. 

Wlii]e  an  asaistant  piisbes  tho  tube  toward  the  envitv  of  the  gall-bladder, 
the  seeond  sntnre  is  tied,  tbiis  invagiuating  the  gall-bladder  around  tbe  ttibe 
(Fig.  7).  A  single  plain  giit  atitcb  may  be  nsed  to  anebor  the  tube  to  the 
fundus  of  the  gall-bladder,  tbough  T  sometimes  omit  it.  Instead  of  a  nibber 
tube  wrapped  in  gauze  and  nibber  tissue,  a  red  riibber  tube  mav  be  used  alone 


I 


Fia.  16. — Second  PuiiSE-STRiNa  Sutcthe  Passed  and  Readt  to  Tib. 


attacli  it  to  thc  alKluiiiiiml  walL  If,  ho\vcvcr,  tlic  e(Uitc?nts  of  tlic  gall-bladdcr 
are  foul  and  appotir  to  lx'  vcry  infectious  and  if  the  %vhfdo  procesa  is  aoiite,  it 
is  bctter  not  to  invert  the  fiiiidus  arouad  the  tube  bnt  to  anchor  thc  tube  to 
thc  nponcurosis  of  tho  ahdoniinal  wall  at  the  npper  nni^lc  of  the  wonnd,  since, 
if  the  draiaage  is  reiiioved  eaT'ly,  after  7  or  8  davs,  a  iiew  iiifeetion  may  oecur 
and  a  re-aecimiiilation  of  pus  and  bile  in  the  ^albbladder  take  place^  witli  severe 
pa  in  and  conHtitntioTial  svniptonis,  fover,  janndiee,  ete.  If  the  tube  is  thus 
ancliored,  the  jais  will  readilv  tiod  its  way  to  the  skin  siirface,  avoiding  an- 
other  ahdominal  ineision. 

It  is  highlj  important  to  lead  the  drainage  tabe  froin  the  npper  angle  of 
the  woiind;  the  formation  of  a  biliary  fistala  is  less  likely  to  occur  (Fif.  18), 

The  ifavos  recommend  in  aeute  eases  fnrtlier  drainaire  hj  ineans  of  a  large 
split  nibber  tnbe  eneloi^innr  tlie  trall-bltidden  tl^e  sph*t  toward  thc  liver»  This 
prevents  adhesions  to  tlie  jait,  preveiits  the  spread  of  infectioiig  material,  and 


Flo,  18* — SiTTUH*:s  in  AfiDOMiNAL  Wall  pAaaUD  Ii£ADY  POR  Tono. 
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leads  such  material  to  the  surf ace.  I  am  in  the  habit  of  using  a  cigarette  drain 
of  gauze  and  rubber  tissue  just  below  the  gall-bladder  drain  for  a  few  dajs 
when  I  fear  infection. 

Fartial  Cholecjstectomj. — In  certain  cases  areas  of  necrosis  or  gangrene 
may  be  found  in  or  near  the  fundus  of  the  gall-bladder.  These  may  be  cut 
away  with  scissors  and  the  remainder  of  the  gall-bladder  used  for  drainage. 

In  other  cases  the  gall-bladder 
may  be  so  buried  in  adhesions  that 
it  is  safer  to  remove  the  mueous 
membrane  with  scissors  and  cu- 
ret  rather  than  remove  the  entire 
gall-bladder.  After  drainage  is 
established,  the  tube  is  brought  out 
of  the  upper  angle  of  the  wound 
and  the  remainder  closed  by  su- 
tures  in  Iayers  in  the  usual  man- 
ner. 

Drainage. — The  time  a  tube 
should  be  left  in  the  gall-bladder 
for  drainage  is  from  a  week  to  10 
days  in  the  average  čase.  The 
Mayos  consider  that  prolonged 
drainage  favors  re-infection.  It 
certainly  delays  healing.  Usually 
at  the  end  of  a  week  drainage  has 
accomplished  its  purpose. 

Ecsnlts. — The  results  of  chole- 
cystostomy  are  good ;  the  mortality 
in  uncomplicated  cases  varies  in 
the  statistics  of  different  operators. 
It  has  been  greatly  diminished  in  recent  years  by  improved  methods  and  should 
be  less  than  2  per  cent.     The  Mayos  estimate  it  at  l^^  per  cent. 

Variations  in  Technic. — The  above  described  technic  an8wers  for  ordinary 
cases,  biit  it  may  be  nece8sary  to  vary  it.  I  canont  do  better  than  quote  these 
variations  as  described  in  an  article  by  Wm.  J.  and  Chas.  H.  Mayo  in  Keen's 
"Surgery"  (29). 


Fio.  19.— SuTURBS  TiED.  (N.B.  The  drainage  tube 
should  have  been  drawn  emerging  from  the  upper 
angle  of  the  wound.) 


"First.  If  the  gall-bladder  be  very  short  and  shrunken,  and  it  is  desirable  to  save 
it,  a  tube  is  introduced  into  its  cavity  and  the  gall-bladder  stitched  to  and  around  it 
without  inverting  the  edges.  Several  of  these  sutures  should  grasp  both  the  gall- 
bladder  and  the  gauze  and  rubber  tissue,  holding  it  firmly  in  position.  Four  strips 
of  selvaged  2-inch  gauze  are  now  sutured,  each  with  a  fine  catgut  suture,  to  the  gall- 
bladder,  just  below  its  cut  margin.  The  suture  grasps  the  bit  of  gauze  1  inch  from  its 
end  and  the  gall-bladder,  and  is  tied  between  the  gauze  and  the  gall  bladdor.  On  the 
liver  side  it  is  tied  closely  into  the  margin  of  the  notch.    The  deep  end  of  the  gauze 
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is  iiow  tucked  down  so  that  it  surrounds  the  opening  in  the  gall-bladder  like  a  sliirting, 
while  the  outer  end  eomcs  up  out  of  the  wound  about  the  tube  at  the  upper  angle.  The 
remainder  of  the  abdominal  incision  is  closed  in  the  usual  manner. 

"Second.  It  will  sometimes  be  found  that  the  gall-bladder  has  very  rigid  walls, 
infiltrated  by  recent  infection,  and  so  adherent  as  to  become  partially  extraperitoneal. 
In  this  čase  a  tube  is  introduced  into  the  gall-bladder  and  around  it  is  paeked  iodofomi 
gauze,  so  that  there  will  be  no  dead  spaee. 

"Third,  A  gall-bladder  may  lie  far  to  the  outside,  undemeath  the  right  lobe  of 
the  liver;  the  drain  should  then  be  brought  out  of  the  loin  through  a  eounter-incision, 
after  the  plan  of  Morison. 

"Morison  has  8hown  that  there  is  a  considerable-sized  poueh  in  front  of  the  right 
kidney  which  in  some  subjects  will  contain  a  pint  of  fluid  before  it  will  overflow  into 
the  abdominal  cavitj.  Brewer  has  shown  that  the  capaeitj  of  Morison'8  pouch  varies. 
and  is  largelj  determined  by  the  height  of  the  peritoneal  attachment  of  the  ileocecal 
intestinal  coil  to  the  ileum. 

"Fourth.  In  subacute  infections,  the  thin-walled  gall-bladder  is  greatly  distended 
with  bile,  foul-smelling  from  colon  infection.  There  is  a  great  tendency  for  recurrence 
of  the  symptom8  at  a  later  date ;  after  mueh  suffering,  the  fistula  will  reopen  and  evac- 
uate  the  contents  of  the  distended  and  obstructed  gall-bladder.  For  this  reason  the 
gall-bladder  should  be  suturcd  to  the  cxterior  aponeurosis  of  the  rectus  muscle  instead 
of  to  the  peritoneum.  This  forms  a  fistula  which  is  much  8lower  to  heal,  and  in  čase 
of  relapso  the  discharge  readily  works  its  way  to  the  surf  ace." 


OHOLECfYSTEOTOMY 

Some  years  ago  the  removal  of  the  gall-bladder  was  recommended  by  a 
large  number  of  American  and  other  surgeons  almost  as  a  routine  measure  in 
cases  of  cholecjstitis,  whether  associated  with  gall-stones  or  not.  A  few  years 
later  a  change  of  opinion  occurred  in  favor  of  saving  the  gall-bladder  whenever 
possible.  At  present,  removal  of  the  gall-bladder  seems  to  be  gaining  in  popu- 
larity  and  is  praeticed  by  many  surgeons  with  increasing  frequency. 

Indications. — The  indications  for  eholecy8tectomy  are  permanent  elosure 
of  the  eystie  duct  and  a  functionless  gall-bladder ;  stone  impaeted  in  the  cy8tic 
duet ;  chronic  inflammation  of  the  gall-bladder,  the  so-called  "8trawberry  gall- 
bladder";  dense  hard  inflammatory  thickening  of  the  gall-bladder;  atrophied 
gall-bladder ;  cancer  of  gall-bladder  when  operable ;  total  gangrene  of  the  gall- 
bladder. 

Tcchnic. — The  incision  is  made  in  one  of  the  ways  describcd  under 
"cholecystostomy."  The  gall-bladder  may  be  removed  in  one  of  2  ways.  The 
disscction  mav  be  made  from  the  fundus  toward  the  cy8tic  duct  or  from  the 
duct  toward  the  fundus.  The  latter  is  the  better  method  in  most  cases.  It  is 
easier  and,  since  the  cy8tic  artery  is  clamped  at  the  start,  there  is  less  bleeding. 

In  removing  the  gall-bladder  and  in  operations  upon  the  deep  ducts  it  is 
advantageous  to  depress  the  liver  and  by  traction  on  the  gall-bladder  and 
liver  border  to  drag  the  liver  partly  out  of  the  wound  and  then  tum  it  upward 
on  the  abdominal  wall  (method  of  Kobson).  By  this  procedure  the  gall-bladder 
and  ducts  are  rendered  much  more  accessible,  and  »procedures  otherwise  most 
18  C  .        ' 
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difficiilt  inay  be  carried  oiit  with  comparative  ease.  To  remove  the  gall-bladder, 
beginning  at  the  diict,  the  peritoneiim  covering  the  diiet  at  or  near  the  point 
of  obstruetion  is  ineised  in  a  circiilar  manner  and  stripped  back  a  short  dis- 
tance.  The  cjstic  artery  is  then  soiight  for  and  clamped.  A  second  clamp 
is  placed  upon  the  duet  at  the  same  level,  or  more  commonlj  both  are  clamped 
together.  A  third  clamp  is  placed  distallj  iipon  both  duct  and  artery.  Be- 
tween  the  clamps,  duct  and  artery  are  divided  witli  scissors.  The  peritoneum 
covering  the  gall-bladder  is  ineised  in  such  a  manner  as  to  create  2  lateral 
flaps  of  peritoneum  large  enough  to  cover  in  the  raw  surface  of  the  liver  after 
the  gall-bladder  has  been  removed.  These  flaps  are  stripped  back  by  blunt 
dissection.  With  the  finger  tip,  beginning  at  the  divided  cystic  duct,  the  gall- 
bladder  is  gently  teased  away  from  the  liver,  working  toward  the  fundus, 
until  it  is  removed.  Bleeding  may  be  controlled  by  hot  wet  packing  or,  in 
some  cases,  by  suture.  The  lateral  flaps  of  peritoneum  are  now  sutured  to- 
gether with  catgut,  covering  the  raw  surfaces  of  the  liver. 

The  cystic  duct  and  artery  are  now  ligated,  using  heavy  catgut  for  the 
former,  and  the  clamps  are  removed.  A  cigarette  drain,  or  better  a  split 
rubber  drainage  tube  containing  gauze,  is  introduced  and  sutured  by  a  catgut 
stitch  to  the  stump  of  the  cystic  duct.  After  proper  toilet,  the  pads  are  re- 
moved, the  viscera  carefully  adjusted  in  the  proper  relations,  the  drain  led 
out  of  the  wound,  usually  at  its  upper  angle,  and  the  remainder  of  the  wound 
closed  by  sutures. 

If  the  cvstic  duct  is  very  fragile,  as  sometimes  happens,  the  clamp  on  its 
.stump  may  be  left  in  plače  surrounded  by  loosely  wound  gauze  packing.  This 
fumishes  good  drainage  and  does  away  with  the  danger  of  the  ligature  cut- 
ting  through  or  slipping,  with  consequent  leakage.  This  clamp  may  be  left  in 
plače  2  or  3  days.  In  removing  it,  it  should  be  gently  unlocked  and  left  in 
plače  for  a  few  hours,  so  that  the  tissues  in  its  bite  may  separate  themselves 
from  the  jaws  without  danger  of  tearing  open  the  mouth  of  the  duct.  A  small 
tube  may  take  the  plače  of  the  clamp  for  a  few  days  longer,  protected  by  a 
split  rubber  tube. 

In  some  cases,  where  the  surgeon  suspects  there  may  be  obstructive  inflam- 
mation  in  the  common  duct,  though  no  stone  is  found,  it  may  be  wise  to  tie 
the  cystic  duct  with  chromic  gut  or  silk,  leaving  the  ends  long.  Then,  if 
damming  of  bile  occurs  in  the  common  and  hepatic  ducts,  the  ligature  may  be 
pullod  away  at  any  tirne,  permitting  the  pent-up  bile  to  escape. 

In  cases  of  cancer  of  the  gall-bladder,  a  wedge-shaped  section  of  liver 
tissue  should  be  removed  with  the  gall-bladder  and  the  bleeding  should  be 
checked  by  sutures  or  packing  or  both. 

Eesults. — The  mortality  after  cholecystectomy  is  slightly  greater  than  after 
cholecysto8tomy,  probably  from  2  to  3  per  cent.  The  operation  is  a  somewhat 
more  extensive  procedure  and  is  done,  as  a  rule,  for  the  more  serious  lesions. 

One  of  the  most  serious  possibilities  following  the  removal  of  the  gall- 
bladder  is  the  formation  of  scar  lissue  in  the  vicinity  of  the  common  duct, 
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compressing  and  occluding  it  with  production  of  chronic  jaundice.  I  suc- 
ceeded  in  relieving  2  of  tliese  cases  by  dissecting  away  the  scar  tissue.  The 
operationa  were  tedious  and  diflicult. 

OHOLEDOOHOTOMT 

Indications. — Incision  of  the  eommon  duct  is  indicated  for  the  removal  of 
stones  in  the  eommon  and  hepatic  ducts  and  for  drainage  of  infected  bile  in 
cases  of  cholangitis  when  the  cvstic  duct  is  wholly  or  partially  occluded. 

To  be  successful  free  drainage  of  the  bile  from  the  duct  to  the  surface  is  the 
most  important  factor. 

The  prognosis  is  better  if  the  operation  is  done  during  a  remission  of  the 
jaundice,  such  as  occurs  in  cases  of  ball-valve  stone,  or  after  the  jaundice  bas 
become  chronic,  rather  than  during  a  period  of  acute  and  absolute  obstruction. 
We  are  bere  sometimes  ''between  the  devil  and  the  deep  sea,"  since  cases  of 
chronic  jaundice  often  bleed  in  an  uncontrollable  manner. 

Technic. — removal  of  the  stone. — When  a  stone  or  stones  are  felt  in 
the  eommon  duct,  the  surgeon,  with  liis  left  forefinger  and  thumb  grasping 
the  duct,  attempts  to  work  the  stone  into  that  portion  of  the  eommon  duct 
which  is  accessible  above  the  duodenum.  WTien  this  is  done,  the  stone,  firmly 
held  between  linger  and  thumb,  is  cut  down  upon  by  a  small  longitudinal  in- 
cision through  the  wall  of  the  duct.  The  cut  should  be  barely  large  enough  to 
permit  extrusion  of  the  stone.  \Vhen  extruded,  the  stone  should  be  carefully 
removed  with  forceps.  Surrounding  structures  should  have  been  carefully 
\valled  off  and  a  suction  apparatus  should  be  in  readiness  to  remove  the  bile, 
If  other  stones  are  felt,  they  are  removed  in  the  same  way  or  with  a  scoop  or 
Blake's  stone  forceps,  in  čase  the  duct  is  8ufficiently  dilated. 

In  ali  cases  the  eommon  and  hepatic  ducts  should  be  carefully  explored 
witli  the  scoop  for  other  stones,  and  the  patentcy  of  the  papilla  should  be 
tested  witli  a  flexible  probe  passed  do\vn  the  fluct  and  through  the  papilla.  A 
scoop  should  be  pasaed  down  the  eommon  duct  and  ali  stones  or  fragments  of 
stones  gently  and  most  carefully  removed.  In  many  cases  the  ducts  are  dilated 
to  a  size  admitting  the  finger,  which  should  then  be  used  as  an  exploring  instru- 
ment and  as  a  piston  to  dis'odge  and  coax  other  stones  within  reach;  this  is 
particularlv  true  of  stones  in  the  hepatic  duct.  When  the  finger  feels  a  stone 
in  the  eommon  duct  and  it  cannot  be  dislodged  with  a  scoop,  the  following 
measure  mav  be  tried:  The  left  forefinger  and  thumb  grasp  the  duct  below 
the  stone  and  atrive  to  puah  it  f()rward ;  the  right  forefinger  acts  as  a  dilating 
guide  and  a  stone  may  often  be  dislodged  in  this  way. 

DRAINAGE. — In  tliese  cases,  as  stated,  free  drainage  of  the  ducts  from  the 
liver  to  the  surface  is  very  desirable.  The  Mavos'  description  of  their  method 
is  excellent  and  is  bere  (juoted  (30). 

"Draiiiairo  of  the  roinnion  duct  is  bost  accomplishod  by  passiuK  an  Enj^lish  eathoter 
witli  the  end  cut  oflF  and  a  lateral  eye  about  one  inch  below  the  cut  end  for  side  drain- 
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age.  The  catheter  should  be  passed  into  the  main  hepatic  duct  in  such  a  manncr  that 
it  shall  project  up  into  the  right  hepatic  duct,  which  is  coutinuous  with  the  main 
hepatic  and  common  ducts.  The  eye  should  be  tunied  toward  and  placed  in  front 
of  the  left  hepatic  duct.  The  catheter  is  then  sutured  to  the  upper  angle  in  the  inci- 
sion  in  the  common  duct  with  a  fine  catgut  suture;  the  holding  catgut  suture  should 
be  placed  in  the  catheter  with  the  ends  left  long  before  introducing  the  catheter  into 
the  hepatic  duct.  By  threading  each  end  of  the  suture  into  a  needle  after  the  catheter 
is  in  position  it  is  rcadily  held  in  plače  within  the  duct  by  passing  the  threaded  necdles 
from  within  out  on  each  side  and  tying.  The  catgut  will  be  absorbed  before  it  is 
nece8sary  to  remove  the  catheter.  The  duct  is  closed  about  the  catheter  and  the  neigh- 
boring  peritoneum  is  drawn  over  the  suture  line.  The  size  of  the  catheter  used  should 
be  in  proportion  to  the  size  of  the  duct.  A  large  split-rubber  drain  is  placed  about  the 
catheter.  The  right  side  of  this  drain  is  left  1  inch  longer  so  that  the  longer  end  will 
project  down  into  the  Morison  pouch  in  front  of  the  right  kidney. 

"In  patients  very  sick  from  cholangitis,  a  free  discharge  of  bile  to  the  surface 
is  essential.  In  such  cases  the  common  duct  should  be  opened  without  regard  to 
whether  or  not  it  contains  s  toneš.  The  most  common  cause  of  death  following  the 
operations  upon  the  gall-bladder  and  bile  tract  is  failure  to  secure  free  drainage  of 
bile  to  the  surface." 

In  the  average  čase  of  commoii  duct  drainage  the  catheter  is  left  in  plače 
after  the  other  drains  have  been  removed,  i.  e.  about  10  day8. 

REMOVAL  OF  STONE  BY  TIIE  TRANSDUODENAL  BOUTE. — Stone  im- 
paeted  in  the  duodenal  portion  of  the  eomnion  duct,  in  the  ainpulla,  which 
cannot  be  removed  in  any  other  way  niay  be  removed  through  the  transduo- 
denal  route.  The  opcration  was  devised  by  the  late  Doetor  Charles  McBumey 
and  is  known  as  the  opcration  of  "Duodenoclioledoehotomy."  It  was  used  by 
Doetor  MeBurney  in  maiiy  cases  most  successfullv. 

It  may  be  thus  performed:  After  the  usual  incision  and  exploration,  it 
having  been  determined  to  use  this  method,  the  surrounding  struetures  are 
carefully  walled  oflF  with  pads  or  rolls  of  gauze,  leaving  only  the  upper  4  in. 
of  the  duodenum  and  the  pyloriv3  exposed.  The  surgeon  seizes  the  stone  be- 
tween  the  thumb  and  the  forefinger  of  the  left  hand,  the  forefinger  having  been 
inserted  behind  the  duodenum  through  the  foramen  of  Winslow.  The  stone 
is  then  lifted  forward  against  tlie  anterior  wall  of  the  duodenum,  and  the 
bowel  is  incised  vertically  to  the  extent  of  about  an  inch  or  more  over  it.  The 
contents  of  the  duodenum  are  earefullv  vv^iped  away.  The  stone  can  usually  be 
seen  through  the  teiise  mucous  membrane  of  the  wall  of  the  bowel  just  above 
the  papilla.  The  edges  of  the  incision  in  the  gut  are  gcntlv  held  apart  by  an 
assistant,  vv^ith  forceps,  and  the  stone  cut  down  upon  through  the  mucous 
membrane  of  the  posterior  wall  and  removed  with  forceps.  Dr.  McBumey, 
whom  I  assisted  many  times  at  this  opcration,  usually  souglit  the  papilla  and 
dilated  or  cut  it  and  removed  the  stone  by  that  route  with  forceps.  If  the 
stone  wa8  too  large,  be  incised  the  papilla  in  an  upward  direetion  8ufEciently 
to  remove  the  stone. 

The  stones  having  been  removed,  other  stones  are  sought  for  above  with 
the  scoop.    The  incision  in  the  duct,  if  such  bas  bccn  made,  requires  no  suture. 
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The  incision  in  thc  anterior  wall  of  the  diiodeimm  is  closed  witli  2  row8  of 
fine  eatgut  sutures,  or  linen  or  silk  thread  may  be  used  for  the  outer  layer,  and 
the  abdomen  is  closed  without  drainage.  If  the  common  diict  has  already  been 
opened  and  drained,  thc  drainage  tube  may  be  left  in  plače,  or  if  there  is 
reason  to  believe  that  small  stones  or  debris  occupy  the  common  duct,  narrow 
gauze  packing  mav  be  passed  down  the  common  duct  and  out  through  the 
papilla,  thus  cleaning  the  duct  completely. 

Cancer  of  thc  papilla  in  its  early  stages  has  been  removed  succe88fully 
through  this  route.  These  cancers,  in  the  removable  stage,  are  small  tumors  of 
stony  hardness ;  they  are  often  mistaken  for  an  impacted  stone  until  incised. 

CHOLECnrSTENTEBOSTOMT 

Union  between  the  gall-bladder  and  the  intestine  is  one  of  the  rarer  opera- 
tions  upon  the  bile  tract  and  is  used  to  divert  the  bile  from  the  common  duct 
into  the  intestine  when  the  former  is  obstructed  in  a  way  which  cannot  be 
overcome.  The  operation  may  bo  curative,  or  only  palliative,  as  in  some  cases 
of  cancer  of  the  papilla.  In  these  last  the  mortality  is  very  high.  This  opera- 
tion is  also  indicated  in  cases  of  permanent  biliary  fistula  of  the  gall-bladder, 
when  most  or  ali  of  the  bile  escapes  through  the  skin  opcning. 

If  possible,  the  gall-bladder  should  be  joined  to  the  duodenum,  though  je- 
junum  or  even  colon  or  stomach  may  be  used  if  union  to  the  duodenum  is 
impracticable. 

The  union  may  be  made  by  suture,  exactly  as  in  gastro-enterostomy,  or 
by  means  of  a  small  Murphy  button.  The  former  method,  though  more 
troublesome,  has  the  preference,  since  it  is  safer  and  occupies  only  a  little 
more  tirne. 

TJnion  by  Suture. — Free  the  gall-bladder  and  duodenum  from  adhesions,  if 
such  there  be,  so  that  they  can  be  brought  together,  and  isolate  them  by  suit- 
able  pads  or  packing.  The  incisions  in  gall-bladder  and  intestine  should  be 
about  3/4  in.  to  1  in.  in  length.  The  gall-bladder  should  first  be  aspirated 
of  its  contents  and,  after  opening,  search  should  be  made  for  stones  with  a 
scoop. 

For  uniting  the  orifices  clamps  are  not  necessary.  The  orifices  are  united 
by  a  double  row  of  fine  sutures  precisely  as  in  ga8tro-enterostomy.  The  inner 
row  may  be  of  eatgut,  the  outer  of  Pagenstcchcr  lincn  thread. 

TJnion  by  Button. — If  a  button  is  used,  the  suture  line  should  be  re- 
inforced  with  a  few  interrupted  linen  mattress  sutures  placed  close  to  the 
bite  of  the  button.  A  piece  of  omentum  may  be  attached  around  the  suture 
line  and  the  abdominal  wound  closed  unless  much  soiling  has  occurred,  when, 
as  a  precaution,  a  cigarette  drain  may  be  left  in  the  abdomen.  The  use  of 
the  Murphv  button  saves  a  little  time,  but  it  is  open  to  the  objection  that  the 
button  niav  reniain  in  the  gall-bladder  indefinitely  and  cause  irritation  or 
favor  stone  format  ion. 
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TJnion  with  the  Jejunum.— If  union  cannot  bc  made  witli  tlie  (iiiodeiuim  on  ac- 
count  of  adhesions  and  the  jejunum  be  selected  for  anastomosis,  it  is  desirable,  after 
intestine  and  gall-bladder  are  united,  to  do  a  lateral  anastomosis  between  the  limbs  of 
the  coil  of  jejunum  (Mikuliez). 

TJnion  with  the  Colon. — Theoretically,  to  unite  the  gall-bladder  to  the 
colon  would  seem  to  coiirt  disaster;  as  a  matter  of  experienee,  however,  the 
imraediate  results  of  this  operation  are  good.  The  operation  is  easilj  per- 
formed,  since  the  hepatie  flexure  of  the  colon  and  gall-bladder  are  norraally  in 
contact.  The  iinion  mav  be  made  by  suture  or  biitton  as  already  described. 
This  method  is  never  used  when  union  with  the  duodenum  is  practicable,  since 
infection  follows  after  a  tirne. 


AFTEB-OABE    OF   OAI1I.-STONE    CA8ES 

In  addition  to  the  ordinary  measures  used  after  ali  abdominal  operations, 
certain  special  features  obtain  in  gall-stone  cases  that  require  mention. 

Bleeding. — As  is  well  known  to  ali  surgeons,  in  cases  of  long-standing  deep 
jaundice,  more  especially  in  victims  of  malignant  disease — ^but  yet  not  con- 
fined  to  this  class — bleeding  of  a  serious  or  even  a  fatal  character  niay  follow 
the  operation  either  imraediately  or  after  several  days.  Such  bleeding  is 
believed  to  be  due  partly  to  changes  in  the  blood-vessels  and  partly  to  delayed 
coagulation  of  the  blood.  We  can  do  nothing  for  the  former;  for  the  latter 
several  measures  may  be  used,  though  we  must  confess  that  they  are  of  rather 
doubtful  vahie. 

When  obliged  to  operate  on  a  patient  with  chronic  jaundice  we  may  seek 
to  hasten  the  coagulation  tirne  of  the  blood  by  the  internal  administration  of 
calcium  lactate,  gr.  xv,  t.  i.  d.,  by  intravenous  injection  of  horse  serum,  or 
by  blood  transfusion.  I  am  not  aware  that  any  material  benefit  has  ever  been 
derived  from  these  procedures,  and  yet  I  have  used  them  in  many  cases,  and 
the  deaths  have  been  few  after  20  year8  and  more  of  this  work,  and  the  re- 
coveries  many. 

I  have,  however,  never  saved  a  čase  when  bleeding  has  occurred  several 
days  after  operation.  These  cases  have  ali  bled  to  death,  after  hours  or  days, 
in  spite  of  every  effort,  local  and  general. 

After  the  coagulation  time  has  been  measurably  shortened  by  one  or  other 
of  these  measures,  we  may  operate  with  perhaps  a  diminished  risk.  If  blood 
transfusion  has  been  8uccessfully  performed,  it  is  better  to  operate  at  once 
rather  than  to  delay  even  24  hours. 

Administration  of  Watcr. — Following  gall-stone  operations  the  Murphy 
drip  is  often  useful.  If  the  rectum  is  intolerant,  the  water  may  be  introduced 
through  the  gall-bladder  or  common  duct  drain,  after  waiting  48  hours  for 
adhesions  to  form,  thus  avoiding  the  danger  of  leakage.  .  Water  also  may  be 
introduced  by  other  known  methods. 
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Čare  of  Stomach. — ^After  gall-stone  operations  careful  watch  should  be  kept  of 
the  stomach,  and  gastric  lavage  should  be  practiced  at  any  sign  of  an  accumulation  of 
stomach  contents. 

Bemoval  of  Tnbes  and  Suturcs. — A  tube  in  the  gall-bladder  should  be 
removed  at  the  end  of  a  week.  A  tube  in  the  common  duct  at  the  end  of  10 
days;  cigarette  drains  can  usuallj  be  removed  in  48  hours  or  3  day8,  stitehes 
in  6  or  7  days,  superficial  stitehes  in  5  dajs. 

Favorable  cases  may  be  up  in  14  or  15  days. 

Biliary  Fistulse. — Persistent  biliary  fistula  may  be  due  to  a  stone  left  in 
the  gall-bladder  or  in  the  common  duct;  such  stones  should  be  removed. 
Chronic  pancreatitis  may  keep  a  fistula  open  by  pressure.  In  such  a  čase  pro- 
longed  drainage  of  the  gall-bladder  is  the  best  means  of  cure.  Anchoring  the 
gall-bladder  at  the  lower  angle  of  the  wound  may  also  cause  a  fistula  to  persist. 


BEMOVAL   OF    CANCEB   OF    THE    COMMON   DUOT 

I  have  had  no  personal  experience  in  removing  cancers  of  the  common  duct. 
In  regard  to  these  operations  the  Mayos  write  as  follows  (29)  : 

"The  typical  carcinomatous  tumor  of  the  common  duct  is  a  hard,  grayish-white, 
well-defiiied  growth,  which  during  the  operable  stage  will  seldom  be  found  larger  thaii 
the  terminal  joint  of  the  forefinger.  It  is  of  such  8tony  consi8tency  that  it  is  some- 
times  mistaken  oii  exploration  for  a  stone,  until  incision  determines  its  true  character. 
In  two-thirds  of  the  cases  the  iieoplasm  will  be  found  in  the  terminal  portion  of  the 
common  duct,  and  if  scen  sufficiently  early,  may  be  remove<l  by  the  transduodenal 
method,  aftcr  the  plan  described  for  the  removal  of  stone.  Several  internipted  catgut 
sutures,  so  placed  as  not  to  permit  of  interfercnce  with  drainage,  should  be  introduced 
to  close  the  defect.  Successful  operations  of  this  kind  have  been  rcported  by  Halsted, 
Edcs,  Robson,  and  Mayo. 

"Carcinoma  higher  up  in  the  common  duct  should  be  directly  excised,  if  possible. 
The  duct  should  be  anastomosed  by  cnd-to-end  catgut  sutures,  leaving  a  defect  in  the 
suturing  on  the  anterior-inferior  margin  to  permit  of  drainage.  A  small  number  of 
successes  have  been  reported  by  Moynihan  and  others.  Three  operations  by  the  writer8 
gave  two  recoveries  and  one  death. 

"If  the  excised  section  of  the  common  duct  is  too  long  to  permit  of  end-to-end 
union,  the  distal  end  is  ligated  and  the  proximal  portion  re-implanted  in  the  duodenum 
in  a  situation  where  the  intestine  is  entirely  covered  by  the  peritoneum.  We  have 
practiced  two  methods  in  carrying  this  out. 

"The  simpler  method  is  to  make  a  working  incision  1  inch  long  in  the  duodenum, 
through  which  a  pair  of  curved  forceps  is  introduced  and  made  prominent  at  the  site 
of  the  proposed  anastomosis.  A  small  incision  is  here  made,  the  forceps  passed  out, 
and  the  cut  end  of  the  duct  caught.  This  is  drawn  slightly  within  the  lumen  of  the 
duodenum  and  two  catgut  sutur(\s  introduced  laterally  between  the  duct  wall  and  the 
duodenum.  By  slight  traction  on  tlu'  forceps,  the  walls  of  the  duodenum  and  the  duct 
are  advanced  iuto  the  int(^tinal  lunien,  ^4  inch,  forming  a  nipple,  and  three  catgut 
and  one  fine  linen  sutures  are  introduce«!  between  the  outer  coats  of  the  duodenum 
and  the  du(!t,  holding  it  firmly  in  |)osition.     KoUed  rubber  tissue  drainage  is  intro- 
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duced  if  thc  field  bas  been  soiled.  After  closing  the  working  incision  in  the  duodeiium 
the  abdominal  incision  is  closed  to  the  drains. 

"The  Second  Method, — When  the  duct  is  greatly  dilated,  an  elliptic  pieee  may  be 
removed  from  the  side  wall  of  the  duodennm  where  it  is  entirely  covered  with  peri- 
toneum,  and  the  dilated  duct  sutured  to  this  orifiee  by  two  row8  of  eatgut  sutures  in 
the  same  manner  as  a  gastro-jejunostomj  is  performed.  The  outer  row  of  sutures  is 
plaeed  first,  penetrating  the  outer  walls  of  the  duct  and  duodenum,  behind,  through- 
and-through  catgut  suture  is  carried  ali  the  way  round  and  the  outer  row  brought  for- 
ward  to  the  starting  point.  In  one  čase  we  were  able  to  use  this  particular  method  of 
anastomosis  between  the  hepatic  duct  and  the  duodenum,  after  removal  of  the  entire 
supraduodenal  portion  of  the  common  duct,  with  success. 

"Operations  for  strictures  of  the  common  duct  are  sometimes  required.  Two 
methods  are  available: 

"First,  complete  division  of  the  duct  proximal  to  the  obstruction  and  re-implanta- 
tion  of  the  duct  end  into  the  duodenum;  second,  and  preferably,  by  cholecystenter- 
ostomy,  if  the  gall-bladder  and  cy8tic  duct  are  sufficiently  patulous  for  the  purpose. 

**Moynihan  reports  a  čase  in  which  a  plastic  operation  wa8  performed,  removing  for 
this  purpose  a  flap  from  the  stomach,  which  was  left  attached  to  its  base,  and  used  to 
fill  the  gap  in  the  common  duct.  Studenrauch  reports  a  successful  operation  of  this 
character,  and  has  devised  a  series  of  theoretical  plastic  operations  for  the  purpose  of 
repairing  defects  in  the  common  duct,  which  are  very  ingenious,  but  have  not  been 
tried  on  a  human  subject." 
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CHAPTER   V 

OPEBATIONS    UPON    THE    PANCREA8 
Anthont  h.  Hakrigan 

AOITTE  PANOREATITIS 

Indioations. — Acute  pancreatitis  is  a  surgical  disease.  Medical  treatment 
is  of  no  avail,  except  in  the  interval  preparatory  to  operation.  Prompt  diag- 
nosis  and  early  operation  are  imperative  if  a  successful  resiilt  is  to  be  obtained. 

Operation  may  be  deferred  with  resulting  serious  delay  by  dawdling  over 
vexing  diagnostic  problems.  No  one  dominant  8ymptoni  exists  which  expresses 
the  presence  or  the  stage  of  structural  ehange  in  the  panereas.  Acute  pan- 
creatitis possesses  an  essential  tendency  to  simnlate  other  various  acute  ab- 
dominal  conditions  which  arise  in  the  upper  abdomen.  Its  clinieal  picture  is 
somewhat  similar  to  and  often  mistaken  for  acute  intestinal  obstruction  of 
the  duodenum  or  jejunum.  This  is  a  common  diagnostic  error  and  may  oc- 
casion  procrastination,  while  medical  measures  are  used  to  overcome  the 
supposititious  obstruction. 

Fortunately,  the  diiferential  diagnostic  possibilities  are  in  the  main  con- 
ditions which  may  be  properly  subjected  to  surgical  treatment.  Hence,  in 
the  endeavor  to  establish  the  indications  for  operative  intervention  in  acute 
pancreatitis,  one  is  perplexed  in  formulating  explicit  directions.  Any  attempt 
to  base  the  therapy  of  this  disease  upon  a  pathological  classification  is  futile. 
A  pre-operative  differentiation  of  the  various  type8 — the  suppurative,  th<j 
hemorrhagic,  and  the  gangrenous — is  usually  impracticable.  Knowledge  of 
the  grade  of  the  anatomic  alteration  should  not  affect  the  necessity  and  urgency 
of  operation.  Theoretically,  mild  cases  of  the  hemorrhagic  type,  manifestcd 
by  small  subserous  extravasations,  might  recover  without  operation.  The 
absence  of  absoluto  diagnostic  criteria  renders  this  view  purely  speculative. 
As  a  matter  of  fact,  the  various  changes  of  structural  disintegration  are  com- 
monlv  co-existent.  The  diagnosis  of  acute  pancreatitis  is  usually  sufficient 
and  its  elaboration  generally  post  incisionem. 

The  di8covery  of  fat  necrosis  in  the  omentum  and  abdomen  is  indubitable  evidence 
of  the  exi8tcnce  of  pancreatic  disease.    This  sign  is  readily  recognized  and  should  lead 
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to  thorougli  cxainiimti(>n  of  tlie  glund.  The  Icsioii  is  C4i8ily  idcntified.  The  eiilarged, 
8wollen  pancreas  presen ts  an  absolute  indieation  of  its  involvement.  These  2  iindings, 
the  occurrenee  of  fat  necrosis  and  the  glandular  enlargement,  are  of  vital  importance. 

A  grave  sjmptom,  common  and  also  characteristic  of  the  disease,  is  marked 
collapse.  The  desirabilitj  of  operation  under  these  cireumstances  is  a  mooted 
que8tion.  Assuredlj,  operation  should  not  be  perfonned  upon  a  moribund 
patient.  But  as  collapse  resiilts  from  toxic  absorption  of  the  injured  gland, 
no  advantage  is  derived  froni  a  dilatory  policy  pursued  with  the  vain  hope 
that  tirne  will  bring  about  its  disappearanee  or  even  its  amelioration.  However, 
the  judicious  use  of  hvpodemiic  stimulation  is  justifiable  preceding  the  opera- 
tive  attaek.     But  to  prolong  its  employment  is  waste  of  tirne. 

The  extreme  intestinal  distention  which  frequently  occiirs  in  aciite  pan- 
creatitis  is  not  a  contra-indication  to  celiotomy.  However,  its  presence  re- 
qiiires  gentle  and  deliberative  manipulation  of  the  intestine  in  order  to  lessen 
the  liability  of  additional  shock. 

Operative  Technic- — The  best  incision  is  the  median  epigastric.  This 
affords  excellent  exposnre  of  the  head  and  of  the  body  of  the  organ.  The 
tail  is  also  accessible  by  this  method,  though  its  demonstration  at  times  is  not 
perfeet.  Therefore,  in  those  cases  reqiiiring  a  more  detailed  investigation  of 
the  tail,  a  secondary  working  incision  is  permissible.  This  is  preferably  a 
longitudinal  incision  through  the  outer  third  of  the  left  rectus  muscle.  A 
left  Sprengel  incision  would  suffice  biit  it  is  time-consuming. 

Following  incision  of  the  peritoneum,  there  usuallj  occurs  an  escape  of  free  fluid, 
browni8h  blaek  in  color,  from  the  abdominal  cavity.  Large  abdominal  retractors  are 
then  adjusted,  and  wide  separation  of  the  wound  margins  obtained. 

The  stomach  and  transverse  colon  are  now  observed  for  the  purpose  of 
orientation.  Palpation  of  the  pancreas  and  determination  of  the  extent  and 
severity  of  the  lesion  are  the  next  steps.  These  are  best  accomplished  by  lifting 
the  transverse  colon  iipward  and  outward  and  feeling  the  gland  through  the 
transverse  mesocolon.  Before  attempting  this,  large  laparotomy  pads  are 
arranged  in  order  to  keep  the  loops  of  the  small  intestine  downward  within  the 
inferior  abdomen. 

After  determining  the  extent  and  severity  of  the  lesion,  the  pancreas  must 
be  rendered  directly  accessible.  This  is  best  done  by  division  or  tearing  of 
the  gastrocolic  omentum.  Provided  that  this  method  of  approach  is  feasible, 
it  is  most  desirable  and  should  always  be  used.  However,  the  extravasation 
may  extend  so  far  upward,  or  laterally  in  either  direction,  as  to  make  the 
adoption  of  this  route  improper.  That  being  the  čase,  the  gland  may  be 
reached  by  any  of  the  following  methods :  By  severing  the  duodenorenal  liga- 
ment  the  second  portion  of  the  duodenum  is  mobilized  and  an  approach  at- 
tained  to  the  head.  Section  of  the  gastrohepatic  omentum  is  commended  when 
the  effusion  passes  upward  into  the  lesser  sac.     In  rare  cases  division  of  the 
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Hc:amentnm  pancreatifolienale  is  iiecessarj  to  «3xpo8e  the  taiL  Cuttiiig  of  the 
traiisvorHc  incHOcolou  is  objeetionablc.  Ita  section  may  woiind  the  colica  media 
arterv  ajid  lead  to  gangrene  of  the  traiisverBC  colon, 

Upon  cxposiire  o£  the  pancreas,  a  long,  broad  ligament  elamp  ia  inaerted 
in  to  tlie  RwoHen  and  eni!:nr^d  parenchvma  aiid  the  blades  moderateIy  sep- 
arated.  This  will  liberate  llie  interlobular  exudate  and  fac^ilitate  drainagc. 
Anv  free  clots  of  exudate  are  mopped  or,  better,  a«pirated  away.  The  intra- 
abdiUHinal  part  of  tlie  operatiou  is  then  eoniplctcd  by  insertiiig  a  large  cigurcttc 
dr  a  i  11  down  to  tlie  pancreas.  The  drain  passes  between  the  stomach  aiid  the 
colon  and  projects  some  distance  bevond  the  skin  margin.  IIo]low  rubber 
drainage  tu  bes  are  objectionable  and  may  lead  to  secondarv  hemorrhage  froni 
prcasure  or  ulceration  of  an  arterv.  A  cigarette  drain  ia  preferable,  Its  main 
advaiitage  is  that  the  rubber  prote<?tion  prevents  the  fonnation  of  adhesions 
bctween  the  drain  and  the  stomaeh  and  transverse  colon. 

Before  closnre  of  the  abdoniinal  woniid  tlie  siirgeon  mnst  inspect  and 
ascertain  the  condition  of  the  galbbiadder  and  the  biliarj  passages.  This  is 
imperative  in  aH  pancreatic  operationa.  Gall-etones  (in  the  gall-bladder,  com- 
nion  diiet,  and  papilla  of  Vater)  and  diiodenal  iileers  are  qiiite  frecpientlj 
associated  \vith  uente  paiicreatitis  and^  in  a  certain  proportion  of  cases,  have  a 
dircct  ctiological  rclationahip. 

The  decision  to  opera  te  iipon  a  concomitant  condition  in  the  galbbladder 
or  bile'dut*ts  calls  fnr  soiind  jndgment-  The  operator  innst  estimate  the  de- 
gree  of  snrgieal  traiuna  iiiHit-ted  diiring  the  panereatie  (»peration  and  con- 
sider  \vhether  tlie  stage  of  sboek  or  eollapse  vvill  ti\lo\v  an  additional  opera- 
tion.  Again,  the  anenthetist  mnst  earefnllv  vveigh  the  peril  of  prolonged 
ane^theiiia. 

If  the  conditions  pennit  an  attaek  npon  the  complication  in  the  biliarv 
pasaagea,  a  large  abdominal  retraetor  introdneed  nnder  the  rigid  margins  of 
the  woiind  and  pnUed  vipvvard  and  outward  will  expose  the  gall-bladder.  The 
appropriate  operation  ia  then  performed.  rholeevstostomv,  cholecjstectomv, 
or  eholedoebotomj  mav  be  ret]nired.  If,  on  the  otlier  liand,  it  is  cvident  that 
inereas^ed  explnration  and  nianipnlation  are  eontra-indicated,  a  rapid  diagnostic 
investigation  of  thit  galM>hidder  aiul  biliarv  passages  is  legitiniate,  postponing 
active  treatment  nntil  a  secondarv  operatiou. 

(Mosnre  of  the  alidominal  wall  is  bent  done  bv  the  tvpieal  laver  faahion, 
leaviug  a  sniall  vcnt  for  the  exit  of  the  drainagc.  If  haste  is  denianded,  throngh- 
and-tbrough  suturea  of  sti*ong  silk  or  silkworm-g:\it  mav  be  nsed*  If,  in  place 
of  hemnrtiiage,  one  finds  gbuidnlar  necroais,  the  disintegrated  parenchvma 
is  sponged  ont,  and  the  above-mentioned  methods  of  drainage  phis  investigation 
of  the  biliarv  passages  are  institnted. 

If  snppnration  is  enconnteredj  the  technic  is  identicaL  nowever,  addi- 
tional caiition  in  the  arrangement  of  laparotomv  pads  and  ganze  packing 
is  nece*^sary  to  pre%^ent  nndne  containination  of  the  peritonenm.  If  the 
purulent  collection  is  large  and  tends  to  point  po8teriorly,  then  one  may  have 
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recourse  to  a  supplementary  incision  in  the  left  superior  costovertebral  angle. 
Occasionally  botli  lumbar  regions  may  be  drained. 

The  abdominal  route  is  vastly  superior  to  the  lumbar.  It  permits  ready  removal 
of  peritoneal  exudate  and  blood-clots.  Free  ezposure  of  the  pancreas  is  afforded,  and 
the  complicating  conditions  diagnosed  and  treated.  The  i)ostoperative  course  follow- 
ing  the  lumbar  incision  is  tedious.  Pancreatic  fistulsB  and  prolapse  of  the  oolon  havc 
been  noted  as  its  disadvantages. 

Complications. — Severe  seeondary  postoperative  hemorrhage  is  fairly  fre- 
quent.  Its  onset  is  ii8ually  early.  Its  source  is  generally  from  the  arterial 
branehes  of  the  splenic  artery  imbedded  in  the  superior  border  of  the  pancreas. 
At  times  the  bleeding  is  concealed,  the  blood  passing  into  the  dnodenum  through 
a  perforation  and  being  manifested  by  melena  or  hematemesis.  This  dreaded 
eomplication  niay  be  expected  only  in  the  necrotic  or  gangrenous  type8  of 
pancreatitis.  Immediate  intervention  is  demanded  for  effective  treatment. 
The  abdominal  wound  should  be  re-opened  and  a  large  amount  of  gauze  pack- 
ing  finnly  applied  over  the  bleeding  area.  The  usual  symptomatic  treatment 
for  internal  hemorrhage  is  followed  out.  It  is  impossible  to  isolate  and  ligate 
the  individnal  bleeding  vessels.     Early  operation  is  the  best  prophylaxi8. 

Thromhosis  of  the  splenic  veins  with  metastatic  abscesses  of  the  spleen 
is  infrequent. 

Suhphrenic  abscesses  and  empyema  are  seen  in  late  neglected  cases.  These 
may  be  attacked  in  the  usual  manner,  the  former  by  the  epigastric  route  or 
the  transverse  pleural  incision  and  the  latter  by  simple  thoracotomy. 

l(ortality. — It  is  not  correct  to  draw  definite  conclusions  from  the  many 
scattered  cases  of  various  authors  found  in  medical  literature.  Naturally, 
the  favorable  results  of  a  large  number  of  operations  have  been  published 
rather  than  the  unfavorable.  Villar,  who  also  mentions  this  diflSculty,  found 
G 7  recoveries  and  G 3  deaths.  Korte,  after  considering  Villar'8  statistics,.  re- 
ports  finding,  since  1905,  the  scattered  records  of  118  cases  of  operation  for 
acute  pancreatitis,  with  73  recoveries  and  45  deaths,  a  mortality  of  38  pcr 
cent.,  but  when  he  cut  out  from  the  list  the  cases  that  had  been  mentioned 
twice,  he  found  that  he  had  only  103  cases  with  41  recoveries  and  62  deaths, 
or  GO  per  cent.  mortality.  It  is  at  once  evident  that  these  statistics  are  much 
less  favorable  and  much  nearer  the  truth  than  the  first. 

Additional  statistics  of  Quenu,  M.  Robson,  Ebner,  Dreesman,  and  Nobe 
show  that,  out  of  21,  59,  3G,  118,  and  43  cases  respectively,  there  were  13,  36, 
19,  61,  and  21  deaths,  or  an  average  mortality  of  55.2  per  cent. 

Korte  reports  44  cases,  30  males  and  14  females,  in  which  the  diagnosis 
was  fullv  established.  Only  38  of  these  cases  were  treated  surgically;  in 
G  no  attack  wa8  possible.  Of  the  38  cases  operated  upon,  the  diseased  pancreas 
was  directlv  attacked  in  34,  while  in  4  of  the  patients  merely  the  concomitant 
diseases  of  the  gall  passages  received  operative  treatment.  Ali  of  these  4  died. 
Of  the  34  operated  patients  in  whom,  either  as  the  result  of  a  correct  dUgnosis 
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arrivcd  at  diiriii|!:  tht!  <»perati(>ii  or  as  the  resiilt  of  pnur  judiiiiietit,  thc  tliseased 
organ  was  iimiiediatelv  approaehod,  IS  recovcred  aiid  IB  dicd,  a  mortalit^  of 
47  pcr  cent. 
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purpose  and  soiind  in  principle.  Coniplete  anatomie  re.storation  of  the  pan- 
creas^  or  at  least  a  welco]ne  relief  froni  diiJtressiiig  svinptoma,  raaj  he  at- 
tained.  The  noii-operative  treatment  is  iisiiallj  iiieffieaoions,  the  disease  con- 
tinniiig  unrelieved  until  death  resulta  frnni  jauiidiee,  cholan^itis,  hepatic 
mippiiratioD,  or  diabete.s* 

The  surgical  treatment  mav  be  considered  iinder  two  lieadings,  according 
to  the  region  involved; 

A.  Chronic  pancreatitis  of  the  tail  and  the  bodj. 

B.  Chroiiie  panereatitia  of  the  head. 

A,     CHEONIO  PANCEEATITIS   OF   THE   TAIL  AND  THE   BODT 

E^čision  of  the  Selerotic  Fortion. — VVheii  thi*  disease  h  eontined  to  tlie  tail 
or  to  the  hud  v,  exeii5ioii  af  tlie  selemtie  purtiun  ii^  tlie  uperation  of  election. 
Thifi  operatiou  presenta  no  peciiliar  ditticulties,  as  the  tail  is  relativelj  mohile 
and  the  peritoneal  attaehnients  with  the  emiti^ions  viscera  are  few  in  nnniher 
and  thin  in  strnetnre,  Dnring  the  disi^eetion  eauti<tn  rnnist  be  nlwerved  in 
isolating  the  spleiiie  arterv  »o  as  to  avoid  vvonnding  or  lacerating  the  arteria! 
wall.  The  panereatk-ie  parvie  branehe«  are  ligated  individuallv.  The  niarijins 
of  the  divided  pancreaa  are  earefuUv  co-apted  to  seciire  effeetivo  benioi^tRsirt 
and  to  prcveut  the  escape  of  the  panereatie  seeretioii  into  the  retropcrit4)neal 
tissnes.     Drainage  is  emploved. 

The  oceiirrenee  of  selerosis  in  this  region  is  extremely  iincommon.  The 
chief  cHnical  manife^tation  ia  the  cxistenee  of  a  tumor  in  the  epigaatrimn 
Ritnated  to  the  left  of  the  median  line.  The  discoverv  of  this  maas  iisiiallv 
U*nda  to  snrgieal   exp]oration, 

Keyne's  ease  ia  classieab  This  snrgeon  exeised  fmni  the  panereas  a  seg- 
ment meamiririg  8  cm.  by  3  cm.  The  head  and  a  small  pa  rt  of  the  tail  were 
left  nndisturbed*  (V>m plete  recoverv  followed.  Occaaionallv,  fraginents  have 
boen  removed  duriug  a  ga^^treetoiuv  or  a  choIecViHteetomv.  These  excisioTi9  have 
been  niade  solelv  for  pathologic  and  diaguostic  piirposes. 


B.     O^ONIO    PANOBEATTTIS   OF   THE    HEAD 

Iniicationa^^ln  the  presenee  of  tliis  lesion  2  therapeutie  ponsibilities  exi9t. 
The  tirat  is  to  relieve  the  ohstruction  to  the  normal  flow  of  bile  into  the  diio- 
denuni  aiid  the  seeond  is  to  provide  a  means  to  lessen  or  to  overcome  the  infec- 
tion  in  the  biliarv  paasages* 


J 
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By  directing  the  operative  procedures  toward  tlic  consummation  of  thesc  pur- 
1)0868,  relief  of  distressiiig  and  dangerou8  8yinptom8  is  not  the  šole  advantage  achieved. 
A  direct  curative  effect  is  prpduced,  because  the  ineiting  cause  of  the  inflammatory 
process  is  eheeked,  for,  from  a  practieal  point  of  view,  chronic  interatitial  pancreatitis 
of  the  head  is  mainly  due  to  infection  or  obstruction  of  the  biliary  passages.  Hence, 
an  operation  imdertaken  pTimarily  for  its  palliative  effect  may  have  a  8econdary  cura- 
tive action. 

Even  though  complete  extirpation  of  the  head  were  anatomicallj  and  tech- 
nically  possible,  the  indication  to  establish  drainage  of  the  bile  ducts  would 
stili  remain.  The  convietion  that  the  panereatic  sclerosis  disappears  after 
thoroughgoing  biliarv  drainage  is  based  iipon  the  experience  of  niany  sur- 
geons.  The  truth  of  the  foregoing  stateraent  has  been  deraonstrated  bejond  ali 
doubt  by  secondary  operations  in  mimerous  inatanees. 

Chronic  pancreatitis  occiirs  more  often  in  the  head,  owing  to  the  intimate 
anatomical  relationship  of  the  coininon  bile  duct  and  the  duodenum.  As  a 
secondarj  result,  the  sclerosis  may  cause  conipression  of  the  common  dnct  or 
perhaps  a  deviation  or  angiilation  in  its  course,  resulting  in  jaundice  and 
dilatation  of  the  gall-bladder.  Exten8ion  of  the  inflaramatory  process  may 
occasion  glvcosuria,  hepatic  or  panereatic  innanimation  and  throrabosis  of 
the  large  veins,  as  the  portal,   splenic,   or  inferior  vena  cava. 

An  early  operation  is  a  decided  advantage,  for  adhesions  tend  to  form 
quite  easilv  in  this  region.  These  adhesions  rapidlv  become  firm  and  resistant 
and  ultimately  unite  the  duodenum,  pylorus,  and  gall-bladder  into  one  con- 
glomerate  mass.  The  canal  of  Wirsung  is  subject  to  compression  and  cystic 
formation  in  the  parenchyma  is  not  unusual. 

An  exploratory  celiotomy  is  indicated  even  when  the  general  condi- 
tion  of  the  patient  is  poor.  It  should  ako  be  attempted  when  the  differen- 
tial  diagnosis  between  chronic  pancreatitis  and  carcinoma  of  the  head  is 
impossible. 

The  following  methods  of  draining  the  biliary  passages  may  be  employed 
in  chronic  pancreatitis : 

A.  Cholecystenterostomy. 

B.  Cholecystostomy. 

C.  Hepaticus  drainage  with  or  without  cholecystectomy. 

D.  Choledochus  drainage  with  or  without  cholecystectomy. 

(See  also  Surgery  of  the  Liver  and  Biliary  Passages,  Chap.  IV,  Vol.  IV.) 
Cholecystenterostoiny. — The  purpose  of  this  operation  at  first  glance  seems 
rational  and  logical.  From  the  point  of  view  of  operative  technic,  liowever, 
2  capital  objections  may  be  adduced  to  demonstrate  its  inutility.  First,  it  is 
impossible  to  create  a  valvular  anastomosis  so  as  to  prevent  septic  reflux  from 
the  intestine.  Secondly,  an  inflammatory  or  friable  condition  of  the  walls  of 
the  gall-bladder  renders  secure  suturing  uncertain.  Friability  of  the  gall- 
bladder  results,  as  a  rule,  from  preexistent  cholelithiasis.  When  the  gall- 
bladder  is  8imply  distended  and  no  previous  inflammation  has  existed,  an 
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anastoiiiosiB  is  8afcly  and  ainiplv  accomplislied  and  thc  danger  of  tcakage  greatij 
leasened. 

An  anastomosis  mav  be  niade  with  anv  accessiblc  part  of  thc  intestine. 
When  cffeeted  with  the  ettmiaeh.  the  term  elir>loevstogastrostoiny  is  emp]oyed< 
The  aperation  is  a  iiiakeshift  aiid  is  wholiy  nnphvsiologieal  Tt  contravenes 
the  principles  of  ali  niodeni  stomach  operaticms  wliic'h  possess  the  funda- 
ment  that  the  bile  shoiild  be  prevented  from  enteriug  the  stomaeh. 
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Fio,  1. — ExFLORATioN  OF  TH^  Ukad  or  THE  Panciieas  amu  THE  BiLiARY  Fab8age8.     (DesjardiiiB*) 

ChoteH^vstodiiodeiiostimiv  poBaesges  a  large  miinbrr  nf  adhpreiits.  Tlie  se- 
lection  of  the  dviodeniiiii  as  the  site  of  anastnmosis  is  more  plivaiological  be- 
cause  the  normal  condition  is  closely  approximated.  The  adoption  of  the 
hepatic  flexiire  is  iDexptHlient  becausc  of  the  higher  virulence  \\i  the  ijitestiiial 
baeterial  content  a  t  this  leveh 


A  9iimnuiry  of  thc  ubjeetions  to  the  performanr^  nf  cholecy9tentero8tomy  Js  ns 
f onows : 

(n)  Friflbility  of  tht*  gali-bladder  entails  the  unlikehness  of  effectin(f  a  safo  aml 
tight  anastomosis. 

(b)  Retrojpetion  of  the  septir  contents  of  the  duoden  11111  ur  colon  may  ifidiu^e 
fiuppurative  eholanjaritis. 

(c)  Stri ft ure  or  8teno»ifl  of  the  cvatie  duct  or  a  partitioned  condition  f>f  thc 
galVbladder  render  the  opera  t  ion  v^lueless, 

19  C 


a 


FiQ.  2.^Dkainage  of  THE  CoMMON  BiLE  Ddct.     ^DesjardiM.) 


rednre.  Drainage  is  certain  «nd  free,  provided  the  cjstic  duct  is  permeable 
atid  tho  mill-bladder  not  sept^ited.  One  objet^tion  advaneed  is  tbat  the  drain- 
a)i(*  pnsses  tliroiigh  aii  aecessorv  organ  aiid  not  throu^h  the  maiii  biliarv  paasa^ea, 
Tho  opf^raticm  is  aafer  thaii  ehoiecvstenterostomv  and  the  resulta  ai-e  exee!lent» 
Draiaag^e  of  the  Common  Bile  Buct, — It  is  preferable  to  drain  the  eommon 
bile  diiet  rHther  thaii  the  hepatie,  beraiise  the  caliber  of  the  fornier  is  larger, 
Moreover,  its  greater  aceessibilitv  and  the  fact  that  the  drainage  is  estaV 
lished  belovv  tho  opening  of  the  cvatic  duct  constitute  additional  reasons. 
Choledochotomv  is  not  a  diffienlt  operation.     Its  performanoe  reqnirea  that 
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tlic  gall-bladclcr  l>e  imniial,  or  if  dit?eased,  that  the  lesion  l>c  no::  ponnnnent. 
\Vheu  tlie  giiU-bladder  is  markedlj  discaaed  aiid  fuiietioulcss,  cb^Lccvstcctoniv 
18  tho  operation  of  ehoice.  Tlie  latter  pnicedure  gives  additioiial  spaee  for 
explonitiou  of  the  comiiion  l>ile  duet  in  order  to  establisb  draiiiage  in  the 
supraduodcnal  pa  rt  of  the  duct.  In  ease,  ho\vever,  tlicre  is  a  recurrt?iiee  of  the 
pancrcatic  iiitlanimatiou  and  biHarv  draina^o  is  agaiu  reipiired,  the  ahsence 
of  the  gall-bladder  constitntes  a  marked  disadvantage,  for  \vithont  it  tho 
operations  of  ckolecvstoatomv  and  ehuh?evetenterostomy  are  natiirallv  inipoi^- 
sihle.  To  ineet  tliie  dileniina  tho  common  hile  duct  should  hc  draincd  a  second 
tirne. 

Thia  se<.*ondary  draimige  operatiun  nsnallv  proves  difficnlt.  Ovving  to  the 
present;e  of  adhesions  arising  froui  the  previovis  operative  trannia  the  com- 
mon duct  is  not  easilv  isohited.  The  heinorrhage  prodneed  by  tlie  separation 
of  the  adhesions  commonlj  floods  the  fie]d  and  inereases  the  teehnical  diffi* 
cnhies.  To  surmonnt  these  obstaeles,  Desjardins  proposes  the  folhmini^  opera- 
tion:  An  incislon  15  to  20  em.  long  is  niado  throngh  tho  onter  third  of  tho 
right  reetna  miistde.  An  cndeavor  is  niade  to  avoid  the  motor  nerves.  The 
intestines  are  held  aside  \vith  hiparotoinv  pads  and  the  posterior  parietal 
peritoneimi  ah>ng  the  extenia!  horder  of  the  dni>deniiin  is  divided  thronghorit 
its  whole  length.  By  lifting  the  duodenum  to  the  left  the  head  of  the  pancreaa 
and  the  retruduodcnal  portion  of  the  eomnion  hi  le  diiot  t*an  he  seen  and  felt, 
A  calcuhis  in  thia  part  of  the  duet  niav  bo  ea^^ilv  removcd.  Ey  linding  the 
terminal  part  of  the  eonimon  bile  dnet  it  ean  he  traced  np\vard,  and  the  site 
of  the  prcvions  drainage  operatitm  readilv  discovered, 

(While  I  have  owasi(niaily  n.sed  tbis  operatinn  in  the  past,  I  have  ceased 
to  do  so.     Adeqiiate  drainage  is  difficnlt.— Eoitou,  ) 

Mortalitj. — ^Mayo-}{obson  reports  a  mortality  of  3.9  per  cent.  in  102  cases 
of  chnuiie  interstitial  panereatitis.  Aniong  these  were  5()  cases  uf  intcrstitial 
panereatitis  with  galkstones,  o5  of  \vhich  \vere  en  red  bv  operation,  and  40 
withoiit  gall-stones,  45  of  which  were  eurcd.     In  2  eases  diabetes  ensned  latcr. 

Kehr  reports  an  operative  mortalitv  of  11.0  per  eent 

CONTUSIONS  AND  LACfERATIONS  OF  THE   FANOEEAS 


lEdications. — ()\ving  to  its  well-sljeltered  position  within  tlie  siiperior  ab- 
donien^  the  ]iaiiereas  is  relativelv  iiifre<piently  injnred.  In  euiitiiisinns  of  the 
npper  abdonien  the  adjacent  viscera  reeeive  the  iriaxinniin  iinpart  and  tend 
to  dissipate  the  violenee.  Therefore,  injnries  to  the  .stoiiiaeh,  liver,  spkrn, 
and  intestine  are  nsnally  t'i>-existent.  lleiire,  tbi*  individual  indieatiotis  for 
operation  in  contnsion  and  laceration  of  the  panereaa  eaiint>t  he  stated  eate- 
gorieally  or  mieei netiv,  as  the  eiitire  ti^{>ie  is  rlnselv  int<n"\voveii  uith  the  general 
flubje4't  of  .suhparietal  Avuunds  nf  the  abdooi(*ii.  In  general,  tbe  apeeial  rnle?5 
for  snr^ic*al  treatmcnt  of  the  latter  are  applieable  to  tranmatisms  of  tho 
panercas. 
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iSpecial  kuowledge  of  tlie  nature  aiid  direction  of  tho  vialeiicc  may  aid  in 
the  diagnosis,  For  examplej  the  pancreas,  Iviiig  transvi^reelj  in  front  of  the 
vertebnil  coluiiin,  is  partitnilarlj  expo8ed  to  cnishing  in  run-over  accidents 
and  tiorae-kioks  of  tlie  epigastriiim. 

Keeo^nitioM  of  tlie  direction  of  the  striking  or  črnski ng  force  maj  assist 
in  deciding  the  necessitj  for  operation*  For  inatanee,  a  blow  from  within 
outward  in  tho  left  hypochondrimn  mav  dr  i  ve  the  spleen  downward  and  out- 
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Fio.  3.^ — Rklatjons  of  thb  Pancreas.     (Teatut.) 


ward  and  rnptiire  the  tail  of  the  pancreas  indirectlj  by  traction  on  the  liga- 
mouturn  pancreatieolienale.  Cadaver  experimeutfi  demoustrate  the  feaaibiUtj  of 
thiB  trpe  of  injnrv. 

A  šUjspicion  of  panereatic  injnrv  warnmts  exploratory  celiotomj.  A  posi* 
tive  diagnusia  niakes  operation  ini}>crative.  Profound  shock  contra-indicates, 
or  at  least  snspendsj  oj>eration  until  reuction  has  occurred. 

Operative  Technic— The  ahdonien  is  prepared  according  to  the  predilee- 
tion  of  the  snrgeon.  As  speoc!  is  esaoiitiul  in  tliis  t;^T>e  of  injnrv,  the  iodin 
method  is  appriipriate,  »Shoek  and  colhipse,  whieh  are  usnallv  preaent,  are 
treated  in  the  cnstoinarv  maniier.  IJest  relianc^o  niaj  be  plaeed  npon  hvpoder- 
mocfvsis,  rectal  injection  of  eLifTeo,  and  intravenons  infnsion  of  saline  soUitiotu 


FlO.  4. ^PCMTBRIOR  AflrCCT  OF  THE  HeAD  AND  IbTHMUS  OF  THE  PaNCREAS. 

linea  alba  or  in  n  spoeial  portion  of  a  rectus  muscle  niav  be  disregarded  as 
time^ODSumiiig.  The  transverse  coloii,  whicli  inimediatelv  appears  in  tlic 
center  of  the  w<nind,  is  rcadllv  rccoGniizod  h  v  its  omental  attachfiient  It  in 
lifted  iipward  and  the  exploring  hand  fo!low3  the  iiiferior  siirface  of  thc 
transverse  colon  to  the  vertebral  coliinin.  lTpward  pressure  brings  one  in 
eontact  with  the  pancreas  and  marked  disintegration  of  the  organ  is  časi  1  v 
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(liagiiosed.  Less  exten8ive  tears  or  laceratioiia  may  not  be  discoverable  with 
this  technic.  Hence,  to  verifj  the  lesion,  one  may  divide  the  gastrocolic 
omentnm.  This  procedure  fumishes  excellent  expo8ure  of  the  body  of  the 
organ,  the  iisual  site  of  laceration. 

A  tear  of  the  panereas  may  be  sutured  provided  the  splenic  artery  is  intact 
and  unniptured,  as  the  integrity  of  the  arterial  circiilation  through  the  pan- 
creaticae  parva;  vessels  is  neeessary  to  the  vitality  of  the  tail.  Catgut  should 
be  used  for  suture.  Interrupted  sutures  may  be  applied  to  the  posterior  and 
anterior  surfaces.  Anteriorly,  they  should  inelude  the  anterior  serous  cov- 
ering.  Suture  of  the  laceration  may  be  difficult  or  even  impossible,  owing  to 
the  proximity  of  the  portal  vein  and  the  superior  mesenteric  artery  and  vein. 
The  friabilitv  of  the  pancreatic  tissue  is  another  disadvantage.  No  attempt 
should  be  made  to  find  the  duct  of  Wirsung,  for  it  is  usually  niptured  and  its 
suture  is  utterly  impossible. 

Resection  of  a  separated  portion  of  the  gland  may  be  accomplished  when 
the  detachment  is  complete  or  wlien  the  fragment  is  so  crushed  that  necrosis 
is  inevitable.  This  operation  is  especially  applicable  to  the  tail,  though  lim- 
ited  fragmentation  of  the  head  may  permit  resection  in  that  region.  Resection 
is  performed  by  manual  removal  of  the  sequestrum.  The  ensuing  hemorrhage 
is  controlled  by  packing  the  void  space  with  plain  sterile  gauze.  The  central 
stump  of  the  organ  may  be  ligated  en  masse  or  its  margins  approximated  with 
mattress  sutures.  This  checks  the  hemorrhage  and  lessens  the  liability  of 
the  escape  of  the  pancreatic  juice.  The  stump  should  be  brought  against  the 
mesocolon  if  mobilization  is  practicable. 

Tamponade  with  plain  sterile  gauze  is  always  employed,  even  though  su- 
ture or  resection  of  the  fragments  be  done.  It  affords  drainage  and  furnishes 
the  onlv  certain  method  of  stopping  hemorrhage.  In  many  cases  it  will  be 
the  only  method  permissible,  resection  and  suture  being  used  but  exceptionally. 
They  are  impossible  in  any  wound  when  excessive  speed  is  a  desideratum,  or 
when  the  portal  vein  and  mesenteric  vessels  would  be  endangered  by  excessive 
manipulation.  The  gauze  must  be  nested  securely.  The  ends  are  brought 
together  through  the  abdominal  incision.  A  long  cigarette  drain  is  an  ex- 
cellent  adjuvant. 

Following  the  special  treatment  of  the  panereas  the  entire  abdominal  cavity 
should  be  thoroughlv  investigated  for  other  visceral  injuries,  and  if  present, 
they  should  receive  the  appropriate  treatment. 

Bcfore  closing  the  abdomen  any  extravasated  blood  should  be  sucked 
out.  Occasionally,  if  the  hemorrhage  bas  been  excessive,  one  may  pour  hot 
saline  solution  into  the  abdomen  and  leave  it  there. 

The  abdominal  wound  should  be  closed  up  to  the  point  of  exit  of  the 
drain.  Through-and-through  suture  mav  be  utilized  when  the  patienfs  con- 
dition  is  precarious. 

Complications. — Fistula?  and  cvsts  are  frequent  complications.  They  will 
be  treated  under  separate  headings. 
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Mortality* — Mikiilicz  estiuiates  the  mortalitv  in  the  iion-tamponed  cases  of 
\vuuuds  uf  the  paiirreas  at  80  per  cent.;  in  tampoiied  eases  at  oni  v  38  per 
ceut.  Kiirte  reports  that  mit  of  11  cases  iu  lliOT,  3  were  ciired  by  sutiire 
and  tampon  ing.  Gnleke  rcporta  an  operativo  mortatitv  of  34.7  per  cent.  in 
1910,  mentioniug  the  cases  of  8  patients  with  isolatcd  ruptiire  of  the  pancreaa 
\vho  aH  died,  partly  beeanse  the  operation  was  delaved  and  partly  beeause 
the  wound  con  Id  not  be  located  or  was  not  properlv  cared  for. 
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IndicatioES. — \\'ith  the  rapid  progress  and  developmcnt  in  the  niethod.s 
and  teehnic  of  abdominal  aiir^rv  the  operative  treatrnent  of  pancreatie 
cvsts  becaine  inevitable.  Dnring  the  pre-aseptie  era  the  view  was  niaintaiiied 
— indeedj  quite  logieallv — that  the  reniote  sitnation  of  the  paiicreas  and  it.s 
close  anatomical  relationship  to  the  large  abdominal  blood-vessels  absolutelv 
preehidod  any  upei'ation  vvlneh  necessitated  ecHotnmv  and  inannal  inanipnla- 
tion  of  the  e\\st.  A  t  tlie  jiresent  tinic,  however,  pancroatic  evata  are  detlnitelv 
within  the  compass  of  optirative  snrgery.  The  operation  of  extirpation  for- 
cib!y  illustrates  the  scope  of  snrgerv  BUggested.  The  niain  diecnssion  centers 
around  the  character  and  degree  of  the  eonteniplatcd  operation. 

The  clinical  reeogiiition  of  a  pancreatic  evst  inay  be  extreme]y  ditRcnlt. 
Freqnently  operation  win  be  iindertaken  for  pnretv  cxploratory  pnrposes,  the 
true  eondition  heing  detennined  after  the  ahdonicn  is  opened  and  inspef*tcd. 

The  diaeases  whieh  are  strikinglv  siinihir  in  their  phvsieal  signs  and  Hvinp- 
toniatologv  aro  the  following:  Iivdatid  cvst  of  the  liver,  nicsenterie  cyst,  and 
evHts  arising  froni  tlie  o%^ary  or  kidnev.  Ilartnumn  migge^ta  that  bv  phteing 
the  patient  in  the  Trendelenhnrg  poaition,  the  diagnoi?is  h  facilitated,  as  in 
that  position  an  intra-abdoniinal  cyst  tends  to  retnrn  to  the  point  of  origin  and 
attacLment. 

A  timelv  operation  niakea  for  technical  siniplicitv,  therehv  le^aening  its 
dnration  in  a  patient  nsua]ly  6xtrcTnely  emaeiated  and  \veakt'nrd.  Inordinate 
dehiv  is  nnreasonable  and  nn\varranted  for  the^e  cvsts  tend  to  eontract  strong 
adhesions  to  the  atomadi  or  eolon  vvhieh  nnvrkedlv  increase  the  teehnieal  dif- 
fienlties  in  eitlier  niarsnj>ialization  or  extirpation.  In  additlon,  a  ev^t  nniv 
eonstriet  the  common  bile  dnct,  the  compresaion  of  whieh  eonsetpientij  eanses 
bile  stasis  witli  attendant  degenerative  ehanges  in  the  liver,  Again,  the  \\reH- 
nnre  nnjv  be  exerted  against  a  seginent  of  the  intentine  and  indn(*e  a  pa  rti  al  nv 
eoniplcto  obatrnction  of  the  inteatine.  The  continucd  presanre  uf  a  evHt  ean, 
nioreover^  prodnee  an  atropbv  or  fattv  degeneration  of  the  parenelivnia  of  the 
panereas.  The^^e  anatoniic  cliangcs  niav  oceasiun  profonnd  ehanges  in  nietab- 
olifltn  or  evoke  a  severe  and  nsnallv  fatnl  tvpe  of  glveoanria.  An  additiotuil 
reason  to  snpport  the  adviK-aev  of  pr<iinpt  operation  is  the  tendenev  of  pancre- 
atie  evsta  to  displaee  the  large  blood-vessels  of  the   npper  abdonien   and   to 
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distort  their  normal  anatomical  relations.  The  superior  mesenteric  artery  and 
vein,  tlie  portal  vein  and  the  splenic  artery  and  vein  are  the  blood-vessels 
iisually  affected.  In  fact,  the  splenic  vein  has  been  found  coursing  over  tbe 
anterior  convex  surface  of  a  cyst.  An  accidental  division  of  a  blood-vessel  so 
displaeed  would  cause  a  severe  and  unexpected  hemorrhage.  Such  a  con- 
tingeney  adds  a  grave  risk  to  the  operation. 

Among  the  eysts  eharacterized  as  sanguineous,  which  ordinarily  result 
from  an  antecedent  trauma  to  the  abdomen,  abrupt  intracystic  hemorrhage 
freqnently  occiirs.  Such  an  aceident  inereases  the  seriousness  of  the  condition 
and  intensifies  the  urgeney  of  operation,  as  the  wall  of  this  type  of  cy8t  con- 
sists  solelv  of  an  attenuated  layerof  pancreatic  tissue.  The  fear  of  this  ca8ualty 
should  impel  early  operation,  for  timely  intervention  will  prevent  secondary 
infection  from  the  intestinal  tract,  with  resulting  destnietion  of  the  cyBt  wall. 

A  pancreatic  cyst  during  the  course  of  its  growth  and  development  passes 
forward,  as  a  nile,  between  the  layers  of  the  transverse  colon  and  ultimately 
conies  in  contact  with  the  anterior  abdominal  wall.  Occasionally,  one  portion 
of  the  cyst  projects  upward  into  the  lesser  sac  As  a  result,  the  stomach  is 
pushed  upward  while  the  colon  is  displaeed  into  the  lower  abdomen  or  even 
into  the  pelvis  behind  the  symphysis  pubis.  The  jejunum  and  ileum  are 
drawn  to  the  lateral  abdominal  zones,  while  the  duodenum  insinuates  itself 
around  the  lower  margin  of  the  cy8t. 

The  clinical  evolution  is  slow  and  gradual.  The  chief  complaints  are  the 
vohime  and  weight  of  the  tumor.  Ominous  complications  are  hemorrhage 
within  the  cvst  and  intraperitoneal  rupture. 

Simple  Pnnctnre. — In  the  light  of  modem  surgery  this  method  of  treat- 
ment  is  quite  obsolete.  Not  only  does  the  possibility  of  erroneous  diagnosis 
preclude  its  use,  but  it  is  also  rendered  extremely  hazardous  by  the  danger  of 
an  intraperitoneal  escape  of  the  fluid  contents.  In  addition,  the  likelihood 
of  wounding  large  blood-vessels  and  the  liability  of  perforation  of  the  stomach 
or  intestine  \vould  definitely  contra-indicate  the  employment  of  this  other- 
wi8e  simple  operation.  It  is  barely  possible,  however,  that  an  extreme  con- 
tingencv  might  impel  its  adoption  in  cases  where  special  contra-indication  to 
celiotomv  existed,  although  such  cases  will  be  extremely  rare. 

Rčcamier's  Method. — This  method  is  described  bere  solely  for  its  historical 
interest.  Rccamier  advocated  successive  applications  of  a  powerful  caustic 
(preferably  caustic  potash)  to  the  abdominal  wall,  hoping  thereby  that  ad- 
hesions  would  form  between  the  parietal  peritoneum  and  the  serous  covering 
of  the  cyst.  When  a  8uf!iciently  solid  union  wa8  attained,  a  puncture  or  in- 
cision  was  made  in  the  bottom  of  the  cavity  formed  by  the  separation  of  the 
slough.     Of  course,  the  method  is  exceedingly  crude  and  obsolete. 

Marsnpialization  in  Two  Stages. — This  operation  was  originally  performed 
in  a  čase  of  cvst  of  the  kidney.  Thiersch  was  the  first  surgeon  to  employ 
deliberatelv  the  method  in  the  treatment  of  pancreatic  cysts. 

An  incision  is  made  over  the  most  prominent  portion  of  the  cyst     There- 
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fore,  the  incision  raaj  be  placed  in  Ihe  linea  alba,  tki'ough  the  rcctiis  miiscle 
or  paral icl  to  eitlier  costal  lxvrder«  After  divisiou  of  the  peritoiieiim  the 
intestines  are  carefullv  held  aside  with  laparotomy  pads^  the  tumor  is  freelj 
isolatcd,  aud  a  geiierous  exposure  of  the  codvc*x  surface  of  the  rvst  is  obtaincd. 
If  tlie  cjst  can  be  casilv  approximated  to  the  anterior  abdomiual  wal],  the 
parietal  peritoueum  is  sutiired  to  the  surface  of  the  cjst  for  a  variable  ex- 
tent,  and  t!ie  remainder  of  the  abdomiual  woiiiid  snttired  in  the  naual  faj^hion. 
Fonr  to  8  dajs  hiter  an  incision  or  pimcture  is  mado  in  the  extnided  part  of 
the  cvst.  The  discharged  eontents  are  sponged  awaj,  and  drainage  established 
with  a  rnbber  tube  or  gauze.  Before  the  insertion  of  the  drainage,  a  digital 
exp]oration  of  the  intcrior  of  the  cvst  is  rcqini5ite,  in  order  to  deteraiine  the 
exteiit  of  the  sac  and  to  aseertain  tlie  pathologieal  type  of  tlie  cvst  present* 

If  the  ejat  is  deeplv  aitnated  and  the  existing  adliesions  firm  and  coin- 
parativelj  old,  then  free  mobilizatiou  of  the  cvst  mav  be  difficiilt,  or  even 
iinpossible.  In  that  čase,  division  of  one  or  more  of  the  serous  eoverings — - 
the  onientnni,  tlie  gastrocoHc  ligament,  or  the  transverse  mesocojon — mav  be 
required  to  obtain  eoniplete  isolation  of  the  tumor.  Occasionallv,  the  various 
peritoneal  lavers  may  be  intimatelv  adlierent  in  one  homogeneous  sheath  so  as 
to  prevent  the  anatomieal  reeogiiition  of  the  lajers.  In  addition,  the  cvst  may 
be  seeiire]y  anchored  to  one  or  more  of  the  adjaeent  viscera.  This  occurs 
particularlv  with  the  colon.  The  stomach  usnallv  eseapes  close  or  finn  ad- 
hesions,  These  adhesions  when  fonnd  should  be  cautiouslv  separated  or 
divided  to  avoid  laceration  of  the  intestine,  Any  ragged  edges  of  the  intestine 
resuhiiig  from  the  separation  of  adhesions  mav  be  infolded  with  iuterrupted 
sutures  of  linen. 

If  the  cyst  is  firm]y  fixed  by  adhesions,  bo  that  its  deliverv  to  the  anterior 
abdominal  wall  is  not  feasible,  Fenger  and  Nimicr  recouimend  drainiug  the 
cvst  through  a  postcrior  incision  in  the  eostovertebral  arigle.  In  that  čase, 
the  abdominal  incision  is  entirelv  closcd  and  only  lumbar  drainage  is  used, 

MarsTipialization  in  One  Stage,  with  or  without  Partial  Besection  of  the  Cyst 
WalL^ — The  priiiiarv  sfeps  of  this  operatiun  are  identit-al  vvith  those  dcseribed 
above  in  the  2'Stage  operation,  Whcn  the  cvst  is  exposed,  the  contents  are 
aspirated.  This  reduces  the  intracvstic  tension,  aids  free  mobilization,  pre- 
vents  the  escape  of  the  contents  in  to  the  peritoneal  cavitv  and  greatlv  facili- 
tates  suturing,  If  the  %vail  of  the  ey»t  appears  reduiidant,  a  segment  mav  be 
exci8ed.  Anv  ensuing  bleeding  may  be  checked  with  a  contimioiis  catgut  suture. 
As  advised  above,  the  inner  wal!  of  the  cvst  is  investigated,  a  small  nibber 
tube  inserted,  and  the  woinid  elosed  in  part.  A  tliiek  ointmcnt  is  applicd  to 
the  skin  in  the  neighbnrhnod  of  the  wouiid  to  prevent  excoriation  and  eczema. 


The  operatioii  in  1  stoprc  is  va8tly  Bnpcrior  to  that  in  2  stapes,  Its  principles  are 
correcti  and  the  procedure  corrcsponds  more  generally  to  the  niodem  ideas  of  ab- 
dominal 6urp:ery*  The  metliod  perm  its  of  a  patholog-ical  olassifieation  of  the  eyst; 
aBcertaiTiineiit  of  tlie  limit  tuid  oxtent  of  the  adliesion;  a  possihie  obstruetinp  colculiia 
may  be  removed  or  dislodged;  and  it  affords  an  opportuuity  to  deeide  the  neces8ity  or 
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feasibility  of  complete  extirpation.  Marsupialization  performed  at  1  or  even  2  stages 
implies  certain  risks  and  complications,  notably  prolonged  suppuration,  pancreatic 
fistulse  and  ventral  hernia.  Theoretically,  the  operation  is  futile  in  the  neoplastic 
cjrsts.  It  is  best  adapted  and  more  suitable  for  the  pseudoQysts,  whieh  fortunately 
are  more  frequcnt. 

Extirpation. — The  profound  situation  of  the  pancreas,  the  intimate  con- 
nection  of  the  cjst  with  the  glaud,  and  especiallj  the  usual  absence  of  a  pediele 
would  seem  to  constitute  fiindamental  objections  to  the  radical  removal  of  a 
pancreatic  cyst.  Despite  these  apparentlv  insuperable  difficiilties,  extirpation, 
from  a  siirgical  point  of  view,  is  the  ideal  and  logical  procedure,  particularly 
in  the  čase  of  neoplastic  cjsts.  According  to  Delangeniere,  a  pathological  dif- 
ferentiation  is  possible  at  operation  by  palpation  of  the  inner  wall  of  the  cyst. 
A  nodular  state  indicates  a  new  growth.  Fibrous  tissue  indurations  and  cal- 
cified  plaques  closely  simulate  neoplastic  formations. 

The  adhesions  between  the  cyst  and  the  transverse  colon  niay  be  so  exten- 
sive  and  finn  as  to  prohibit  extirpation.  Prolonged  manipulation  in  the  upper 
abdominal  zone  is  liable  to  indiico  operative  shock,  especially  in  an  enfeebled 
patient.  These  2  contingencies  constitute  the  chief  contra-indications  to  this 
radical  operation.  The  technical  difBculties  may  be  extreme,  owing  to  the 
displacement  of  the  splenic  vessels. 

Extirpation  is  indicated  in  ali  pedunculated  cyst8  or  in  those  cy8ts  in 
which  a  pediele  can  be  easily  fashioned.  Granted  these  conditions,  it  is  posi- 
tively  indicated  in  aH  neoplastic  cyst8.  Finally,  in  most  cases  where  a  success 
has  been  obtained,  a  partial  resection  of  the  pancreas  has  been  added. 

Kortalitj. — The  mortality  from  total  extirpation  of  pancreatic  cysts  is  con- 
siderably  higher  than  that  from  marsupialization  and  drainage,  and  extirpation 
is  undoubtedly  the  far  more  dangerous  method.  Whereas  Bessel  Hagen, 
W61fler  and  Korte  plače  the  mortality  from  marsupialization  at  4.5  per  cent., 
Goebell  places  the  figure  for  total  extirpation  at  10.7  per  cent.  Guleke  found 
in  medical  literature,  in  the  last  10  year8,  21  cases  of  total  extirpation  of 
pancreatic  cysts  with  2  deaths — 9.5  per  cent.  This  percentage,  as  compared 
with  that  of  Tacaya8U  in  1898,  of  15.3  per  cent.,  may  be  considered  at  any 
rate  as  an  improvement. 

On  the  other  hand,  partial  extirpation,  as  already  shown,  is  considerably 
more  dangerous,  and  natural]y  so,  as  those  are  U8ually  cases  in  which  the 
major  operation  is  interrupted  owing  to  insurmountable  difficulties.  Enough 
insistence  cannot,  therefore,  be  placed  upon  the  avoidance  of  any  ha8ty  pro- 
cedure in  the  way  of  operation. 


PANCREATIC  FISTULA 

Indications. — A  pancreatic  fistula  possesses  a  very  feeble  disposition  to 
cease  flovving,  and  consequently  spontaneous  closure  is  exceptional.     The  dis- 
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chargc  is  n«iially  caustaiit  and  |>rrsi.stfnt*  Tho  contiimoiis  Hcerctioii  bct^rmirs 
the  soiiice  of  iiitolerable  aiimnaiica  auid  keeii  di^tress  to  tlie  patieufc,  aud 
operative  relief  is  often  imploringly  requested.  However,  in  view  of  the  fact 
tliat  iiieidental  iiatiiral  stoppage  of  tlie  profii&e  flo\v  oeeasioimllv  takes  plače, 
and  eoiišiderin^i;  t!ie  iiiiigiHtiide  uf  the  cumtive  anrgical  procediires,  operation 
iihould  he  held  in  abevancc  for  u  rcasonable  leugtb  of  tirne.  Tbis  waitiTig 
period  liaa  beeii  establislied  empiricallv  as  1*  ninntbs.  During  tbia  iiiterini 
varions  ejcpedients  (usnallv  of  a  teniporiziiig  natnre)  mav  bc  used.  Tlieir 
cliief  valile  con^^iista  in  al  lav  ing  tbe  anxietv  of  tbe  putieut. 

Beforc  initiatiiig  operative  treatment  for  pancreatic  fiatula,  otber  tjpea  of  ab- 
tlorninal  tistult«  must  be  abBohitely  exeluded,  sueh  as  those  arising  from  the  stomach, 
the  iiitestjjies,  the  b)liary  aiu!  uriiiarj  trarts.  A  prerise  ehernieal  exan)inrttion  of  tho 
sei-retioii  of  the  ti.»<tida  iVir  the  piiiiereutic  enzjrinegs — tryiJiiiii,  iimylopHiii  AOid  steapain — - 
\\i]\  jiermit  vt  rifiration  of  i  ta  pancreatic  soiirce, 

The  preliminarj  proeediires  above  nientioued  consist  in  the  minor  surgical 
operatiou3  of  catiteristiition,  dilatntion  and  enrettage  direeted  against  the  sinus 
or  its  orifice.  In  realitv  the  v  are  siuiple  nuikesiiifta.  (-'autcrization  of  the 
sinns  with  silver  nitrate  or  iodin  is  ineffieaeious*  Slow  dilatation  of  the  sintia 
with  laniinaria  tents  is  fntile,  Inoision  of  the  cutaiieous  orifice  imder  local 
anesthesia  phus  rapid  dihitation  of  the  traet  is  pxtremely  hazardous.  Gentle 
eurettage  of  the  sinus  has  beeu  advoeated  in  addition  to  the  preceding,  These 
proecdures  are  exceedingly  dangerous,  as  peritoneal  perforation  mav  result. 
It  is  aL^o  riskj  to  probe  the  sinus  with  the  object  of  dislodging  a  possible 
obstructing  stone. 

Wohlgenmtli's  Treatment. — ^This  metbod  of  treatment »  whicb  was  intro- 
dneod  and  liighlv  praised  by  Wohlgemnth,  is  detailed  at  tbis  point  becanse  its 
cmplovmeut  imiv  prove  serviccable  and  perbaps  beneticial  in  the  interval  pre- 
ceding  surgical  intervention, 

The  rationale  of  this  procedure  rests  npon  the  rof^entlv  revcaled  phvsi- 
ology  of  the  pancrcas.  It  ia  known  that  the  pancreatie  seoretion  is  activated 
bj  a  hormone  ealled  secretin^  \vhich  is  derived  from  the  nuicous  membrano  of 
the  dnodemiuL  The  aeid  gastric  ehvme,  as  it  enters  the  dnodenunij  evokes  the 
fornuition  and  the  liberation  of  .seeretin*  Wohlgemuth  believea  that  by  re- 
dneing  the  degree  of  ariditv  of  the  elivtae  there  iK-eurs  a  reeiprm^al  diniinntion 
in  the  intensitj  of  the  stinuilus  received  bv  the  duodenal  inticosa,  and  in  turu 
a  rednction  iii  amount  of  seeretin  forined  aud  reh^ancd,  Tbe  reduetion  in 
the  aeiditv  of  the  cbvnie  is  aeeomplished  by  the  administration  of  large  doses 
of  sodium  biearbonato  and  by  a  rigid  adherence  to  a  speci  al  diet.  Tbia  diet 
conaišts  essentiallv  of  proteins  and  fats,  the  use  of  carbolivdrates  being  strictlj 
prnhihited.  It  is  eomposed  of  meat,  fish,  eggs,  butter,  cream,  milk,  and  cbeese 
and  oulv  those  vegetables  \vlneh  eontain  no  starch  or  carbphvdratcs.  Therefore* 
asparagus,  spinach,  and  salad  are  ineluded. 

Tbe  regime  shonld  be  fo!lowed  religiouslv  for  at  least  6  \veeks.     If  jit  the 
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eiid  of  tliat  tirne  thcrc  is  uo  improvement  in  the  fistula,  thc  treatment  may 
be  abandoncd.  Though  failures  predominate,  success  has  been  achieved  in 
some  cases  by  this  method.  An  analjsis  of  the  ease  reports  demonstrates 
that  it  is  more  effectiial  for  those  fistula*  of  traumatic  origin  than  for  those 
euses  iu  whieh  the  fistula  is  conseeutive  to  inflammation  of  the  panereas.  It 
is  probable  that  an  infection  alters  the  secretorj  mechanism.  This  procedure 
has  a  distinct  field  of  usefulness  as  a  measure  to  be  employed  in  the  post- 
operative  treatment  of  aH  pancreatic  operations. 

MAJOB    SUBGIOAL    PBOOEDTTBES 

Excision  of  thc  Fistula. — When  the  pancreatic  fistula  is  the  result  of  a 
prcvious  operation  for  a  pancreatic  cyst,  secondarj  excision  of  the  fistula  and 
of  the  cyst  wall  has  been  urged  as  a  curative  measure.  In  one  sense  this 
operation  seems  reasonable,  but  analvsis  of  its  scope  and  object  8how8  that 
it  is  a  wholly  illogical  plan.  It  is  clear  that  if  the  pancreatic  cyst  is  irre- 
movable  at  the  primary  operation,  a  secondary  operation  is  of  no  avail.  This 
conclusion  is  particularly  strengthened  when  one  recalls  the  great  likelihood 
of  the  formation  of  extensive  adhesions  attendant  upon  the  primary  operation, 
that  is — ^marsupialization.  This  view  is  confirmed  by  the  experience  of  the 
surgeons  (Polasson,  Jaboulay  and  Gangolphe)  who  attempted  this  operation 
on  3  conseeutive  occasions  upon  the  same  patient.  Each  trial  resulted  in 
complete  failure. 

Operations  to  Divcrt  the  Fistnlons  Flow  into  the  Alimentary  Canal. — The  prin- 
ciple  underlying  these  operations  is  identical  with  that  which  is  the  basis  of 
cholecvst-  or  hepato-enterostomv.  This  diversion  of  the  pancreatic  juice  is 
accomplished  by  mak  ing  an  anastomosis  between  the  sinus  (or  cyst  wall)  and 
some  adjacent  portion  of  the  alimentary  canal,  preferably  the  stomach  or 
duodenum.  The  terms  pancreaticogastro8toray  and  pancreaticoduodenostomy 
have  been  formed  to  designate  these  operations. 

PANCREATICODUODENOSTOMT. — This  operation  was  first  attempted  by 
Weir  in  1893.     Following  is  an  abstract  report  of  the  čase: 

M.  Aged  35  year8.  Diagnosis,  obstruction  of  the  eommon  bile  duct.  The  in- 
cision  wa8  made  in  the  right  hypochondrium  parallel  to  the  costal  border.  The  gall- 
bladdcr  was  aspirated  and  150  to  200  gm.  of  bile  removed.  No  calculi  present. 
An  urethral  sound  could  not  be  passed  through  the  eommon  duct.  The  panereas  wa8 
greatly  eiilarged  and  a  fluctuating  mass  wa8  found  at  the  level  of  the  head.  An  in- 
eision  into  this  mass  revcaled  a  cy8t  of  the  head  of  the  panereas.  No  eommunication 
could  be  determined  between  the  cavity  of  the  cyst  and  the  duodenum.  The  cy8t 
was  packed  with  gauze.  Cholecy8to8tomy.  Two  day8  later  a  second  operation  wa8 
performed  with  the  intention  of  doing  a  cholecy8tenterostomy  and  a  pancreatico- 
(cy8to)-entero8tomy.  Aftcr  opening  the  abdomen,  it  wa8  found  that  the  cy8tic  cavity 
had  eompletely  disappeared.  Thereforc,  the  idca  of  a  pancreatico-enterostomy  wa8 
abandoned.  Cholecysto-enterostomy  with  a  Murphy  button.  Death  in  2  hours.  Au- 
topsy  disclosed  a  carcinoma  of  the  duodenal  papilla. 
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Ombedaiine  h  as  recentlj  performed  this  operatiou  witli  a  teehuical  suc- 
cess,     A  resuiiie  of  liis  čase  is  given  beIow: 

F.  Diagiio.His»  hjdatid  cjst  of  the  liver,  Kehr  incision,  whieh  revealed  a  cy9t  of 
the  head  of  t  ho  pancreas.  I  ne  is  i  on  of  the  cjsL  Vertical  incision  (5  cra.)  of  the 
duodenum.  The  duodenal  aiid  cystic  margiii8  were  iiiiited  with  a  continuou«  catgut 
sutore,  reiiiforefnl  with  a  seroserous  sature.  Death  on  the  sevcnth  day  froni  acute 
dilatation  of  the  stomaeh,  Autop8y  disclosed  a  earcinoma  of  the  anipiilla  of  Vater* 
The  anastouiosis  waB  permeahle.     No  leakage. 

It  bas  beeu  iirged  tbat  this  opera  t  ion  {Weir  and  Ombedanne)  shaiild  iiot 
bc  atteiTipted  nt  tho  primarv  operatitai  for  a  panereatie  evBt  and  snpplaiit  the 
older  operatino  of  niarsupialization.  Tho  objections  addneed  bv  its  critics  are: 
(a)  that  cjstodiiodenostoDiv  mav  produce  a  con&trictitm  or  narrowing  of  the 
diiodenani;  (b)  tbat  the  rvst  niay  he  so  sitiiated  as  to  ronder  aii  auastomoais 
impra^tieable*  Oinl^danne  atteinpts  to  refiitc  this  critieisin  bv  sufrgestitig  that 
tbc  duodenum  ig  available  for  cvsts  located  in  the  head  of  tbc  panercas,  and 
tbc  duodenojejnnal  flexure  snitable  for  those  of  the  tail  of  the  pancreaa.  But 
this  auswer  does  not  in(diide  the  treatuieiit  of  tbose  cvsts  \vbich  pass  npward 
and  ocfnipv  the  Hubbi^jmtii:  or  snbdiaphra^inatic^  Bpaees,  Moreover,  adhesious 
conld  prevent  the  mobilization  of  the  evst.  (c)  Infeetion  of  the  cvst  from 
retrojertion  of  tbe  diiodeoal  eonteiits.  Theoreticallv  this  is  possible  as  no 
spbineter  h  provided  for  in  this  ojieration, 

PANCREATIC0CHOLECYST08T0MY. — This  operatiou  haa  been  snccessfullj 
aeeonipIisJied  bv  Kehr,  In  a  ease  witb  botb  biliarv  and  panereatie  fiatiilie, 
a  ehofecvstontoroatoniv  wa9  done,  and  iben  the  panereatie  fistula  wai5  iin- 
phnited  into  tlie  gall-bhidder.  The  operatiou  was  whol]v  fatuitous,  An  aiuisto- 
mosis  with  tbe  dnodennm  was  impracticable  on  aceonnt  of  tbe  presenee  of 
extensivo  adliesions.  No  details  of  the  teehnic  emphned  are  otTered  in  the 
čase  repo  rt. 

PANCfiEATlCOGASTROBTOMY,— This  has  been  eininently  suecegafni  in  the 
bandis  of  Doven  and  Miebanx.  Tbe  latter,  before  ineisinir  tlie  abdonieu,  in- 
trodueed  a  probe  into  tbe  sinus.  Tbe  cutaneons  oritiee  \vas  then  freelj  dis- 
seeted  and  left  attnehed  to  tbe  iJitra-abdoininal  portion  of  tlie  sinns.  Celiotomv 
\vas  then  done  aiui  tbe  siinis  traet  isolated.  Tbe  presenee  of  tbe  probe  within 
tlie  sinua  greatlv  facilitated  this  pnK^edure.  The  cntaneons  collar  wa3  then 
removed.  The  stoniaeh  wa8  held  with  2  clanips  and  a  sniall  ineision  niade 
into  the  organ.  The  siuns  was  passed  throngb  the  stomaeh  incinion  and  the 
line  of  eoutaet  sutnred.  Tlie  entirc  extragastric  portion  of  tbe  sinus  wa9  then 
indicdded  in  tbe  gastrie.  \vall  aeeording  to  Witzers  method  of  perfomiing 
gastrostoniv. 

('offey*8  ingeuious  operation  is  described  under  the  hcading  of  panereatie 
cyBts. 
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TUHOBS  OF  THE  PANCREAS 

The  8low  development  of  this  topic  has  been  due  to  the  incompleteness  in 
the  knowle(ige  of  the  biochemical  and  phy8iological  processes  of  the  gland, 
through  the  absence  of  a  specific  diagnostic  test  and  in  virtue  of  the  technieal 
difficulties  attendant  upon  extirpation. 

The  operative  8urgery  of  tumors  of  the  pancreas  is,  therefore,  a  relatively 
unexplored  and  stili  debatable  field.  Most  operations  have  been  performed 
with  the  vain  hope  that  the  suspected  malignant  tumor  woiild  be  substituted 
by  a  benign  and  operable  lesion.  General ly,  the  presence  of  a  massive  growth 
with  extensive  hepatic  metastases  proved  the  futility  of  any  surgical  pro- 
cedure. The  clinical  evolution  of  these  tumors  is  s]ow  and  insidious,  and  a 
definite  diagnosis  is  rarely  made  until  the  growth  has  metastasized  and  is 
inoperable. 

A  belief,  however,  in  the  reasonableness  and  utilitv  of  surgerv  in 
pancreatic  tumors  is  strengthened  by  the  possiblo  perfection  in  the  near 
futurc  of  the  operative  technic  permitting  a  partial  removal  of  the  pan- 
creas. 

Classification. — Tumors  of  the  pancreas  mav  be  classified  as  benign  or 
malignant.  The  benign  tumors  are  extremely  rare,  only  2  iiistances  of  suc- 
cessful  removal  being  recorded.  Shidler  reports  a  čase  in  which  a  tuberculous 
lymphoma  was  extirpated  with  a  brilliant  result.  The  second  čase  is  related 
by  Korte,  who  rcmoved  a  fibroma  with  splendid  success. 

Of  the  2  kinds  of  malignant  tumors,  sarcoma  and  carcinoma.  The  former 
is  uncommon,  while  the  latter  occurs  with  fair  frequency.  Twenty-eight  cases 
of  sarcoma  of  the  pancreas  have  been  reported,  4  of  which  were  subjected  to 
operation.  The  results  were  uniformly  bad.  In  iIalcolm's  čase  the  tumor 
had  invaded  the  portal  vein,  and  the  patient  died  of  shock  at  the  conclusion 
of  the  operation.  The  patient  whose  čase  is  described  by  Rossi  died  5  months 
after  operation  from  metastases.  The  2  cases  mentioned  by  Ehrlich  were 
considered  cvsts  at  the  time  of  operation,  but  a  subsequent  microscopic  ex- 
amination  of  the  excised  portions  of  the  cystic  wall  proved  thcm  to  be  sar- 
comatous  in  character. 

Carcinoiim  of  the  pancreas  mav  develop  either  primarily  or  secondarily, 
the  latter  form  boing  due  to  metastasis  or  proliferation  of  neoplasms  from 
the  neighboring  oriians,  particularlv  the  stomach.  The  head  of  the  gland  is 
the  common  site  of  the  tumor,  though  the  entire  pancreas  is  often  affected. 
A  large  tumor  mav  invade  adjacent  organs  fonning  adhesions,  usually  result- 
ing  in  a  varietv  of  lesions  from  pressure.  Although  it  has  frequently  been 
found  necossarv  to  close  up  the  abdominal  cavitv  in  nianv  caaes  in  which  the 
tumor  wns  in  au  advancod  stage  and  the  patient'«  strength  did  not  permit  of 
a  major  opcTntion,  it  is  not  wise  in  ali  cuses  to  discard  promptlv  everv  pallia- 
tive  procedure  as  useless. 
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Opcrative  Technic. — Tlif  sur^ical  treatment  nf  tumors  of  tlie  panereas  luav 
be  coiisidered  imder  two  lieadings; 

A.  Pancreatectomv. 

B.  Palliative  operationa. 
Paiicreateetoiiij  nmy  be  clasaified  as  partial  or  total  aecording  to  wliethcr  a 

part  or  tho  whole  of  tlie  paiicreas  is  reiiioved.  It  is  an  operatioii  wliich  is  stili 
in  thc  nobuloiis  state,  chieflj  because  of  the  preseut  imperfeet  knowledge  of 
t!je  pbvfiiolo^v  of  tbc  panereas,  and  it  lias^  thorefore,  beconie  a  fertile  siibject 
for  the  cxperimGiital  rtiirgcoiL  Aside  froni  the  importaiit  qnestion  aa  to  tbc 
effeet  produced  by  total  removal  of  the  panereas,  the  surgical  research  \vorker 
is  iiiaiiilv  intert\sted  in  the  developnieiit  of  a  teebnic  intended  to  di.spose  of 
tbe  remaining  stnnip  of  the  pancreus  after  a  partial  pancreatectomj. 

Partial  panereatectonij  is  practi«?ed  fairlj  freqiiently  as  a  snpplementarv 
procedure  in  operationa  on  tbe  pvlonis,  atomach,  and  spleen.  It  ia  eniploved, 
here  particularlv  wben  tbese  organa  are  ilrmlj  attacbed  to  tbe  gland  or  w]ien 
a  growth  has  invaded  the  parenebvma.  For  exanipk%  ilontprotit  reseeted  a 
part  of  tbe  paucrcas  diiring  the  rcmoval  of  a  large  cvst  of  tlie  broad  ligament. 

Partial  panereateetomv  is  applicable  to  tumors  limited  to  the  tail  or  the 
body  and  to  certain  rare  cases  of  eniudeatcd  tuinors  of  the  hcad.  The  results 
of  nmnerous  operations  sbow  that  excision  of  tbe  tail,  or  even  a  part  of  the 
bodj%  is  wbolIv  justifiable.  The  tecbnieal  difficulties  are  not  extreme,  and  tbc 
risks  and  dangerii  not  excessive.  Henee,  if  a  tumor  of  tbe  tail  or  bodv  is 
fouiid  and  the  growth  is  limited,  partial  pancreatectomj  is  authorized. 

Jlost  of  the  opera  tors  h  a  ve  ns^ed  tbe  gaatrocfdic  route  to  obtain  access  to 
thc  gland,  A  few  have  eniployed  the  mesocolic  route*  Tbis  proved  fatal  in 
Kroenlein"8  čase.  Here,  the  accidental  division  of  the  colica  media  arterj 
caiiscd  gangreno  of  the  transverse  cokm,  Scbidler  divided  the  gastrobepatic 
onientum,  wbi!e  Euggi  endeavorcd  to  reach  the  pancreas  bj  a  retroperitoneal 
nietbodj  but  witbout  snecess. 

Carcinoma  of  the  head  of  tbe  panereas  presents  peculiar  difSculties.  Small 
limited  tnniors  nuiv  bo  enncleated,  but  tbis,  of  courae,  prosMpposeiš  t.bat  the 
duets  of  Wir8ung  and  Santorini  have  Ik^cil  nninjured.  If  tbe  malignant 
proceiss  is  ditfuso  and  the  entire  bcad  atfeeted,  operation  had  better  be 
abandoned.  Tbe  presence  of  important  blood-vosj^els  alonc  probibits  inter- 
vention  on  thc  hcad  of  tbe  pancreaa.  For  exan^plc,  tbc  operation  \vould  neees- 
sitate  division  of  tbe  gastrodnudenaliH  artorv,  which  would  lead  to  gangrene 
of  tbe  diiodcnum. 

llence,  to  etfect  a  successfnl  renioval  of  tbe  bead  of  the  panereas^  it  is 
necessarj  to  add  resection  of  the  dundennjn — in  other  words,  to  perform  a 
pancreatoduodcneetomj,  This  operation  has  bcen  perfonned  several  times. 
The  caac  of  llichanx  died  of  shock  at  the  concliision  of  tbe  operation.  Codi- 
villa,  in  a  notable  caae,  pcrfornied  this  apparently  bizarre  operation.  Ilis 
patient  died  20  dajs  later  from  exhaii9tion, 

Pancreatoduodenectoray  e^poses  the  portal  vein,  tbe  inferior  vena  cava, 
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and  the  superior  inesenteric  artery  to  iiijury.  The  operation  eutails  the 
resection  of  the  duodenum,  division  of  the  common  bile-duct,  and  seetion  of 
the  ducts  of  Wirsung  and  Santorini.  To  restore  the  normal  phjsiological 
connections,  a  8upplementary  cholecjstenterostomj  would  be  needed,  and, 
moreover,  an  operation  to  repair  the  divided  pancreatic  ducts  and  to  re- 
establish  the  normal  flow  of  pancreatic  juice.  The  operation  exposes  the 
patient  to  shock,  hemorrhage,  gangrene  of  the  intestine,  and  suppression  of 
the  pancreatic  secretion. 

Sauve  and  Desjardins,  however,  believe  that  this  operation  is  justifiable 
and  technically  possible.  These  surgeons  independently  worked  out  the  tech- 
nic  of  the  pancreatoduodenectomy.  The  researches  of  Desjardins  slightly 
antedate  those  of  Sauve. 

Desjardins  proposed  the  following  procedure:  (a)  A  median  epigastric 
incision  is  made.  This  is  prolonged  above  by  continuing  it  upward  to  the  right 
coštal  border,  while  below  it  is  lengthened  by  directing  it  downward  and  to 
the  left.  After  generous  exposure  is  obtained,  the  effort  is  made  to  liberate 
the  duodenum.  This  is  accomplished  by  a  vertical  incision  parallel  to  and  2 
cm.  from  the  right  border  of  the  second  portion  of  4;he  duodenum.  (b)  Liga- 
tion  of  the  pyloric  and  gastroduodenalis  arteries  and  freeing  of  the  extreme 
right  edge  of  the  great  omentum  are  the  next  steps.  (c)  Division  and  ligation 
of  the  common  bile-duct  follow.  Continue  the  mobilization  of  the  duodenum 
and  pancreas  to  the  level  of  the  superior  mesen  ter  ic  vessels.  (d)  Clamp 
the  pancreas  obliquely,  avoiding  the  colica  media  artery.  Clamp  the  duodenum 
at  the  proposed  site  of  seetion,  and  excise  the  combined  duodenum  and  head  of 
the  pancreas.  (e)  Close  the  pyloru3  with  sutures,  after  introducing  into  the 
cavity  of  the  stomach  the  male  portion  of  a  Murphy  button.  (f)  Perform  a 
gastrojejunostomy,  but  before  doing  this  insert  2  small  Boari  buttons  into  the 
lumen  of  the  jejunum.  (g)  Incise  the  jejunum  and  cause  a  small  part  of  the 
Boari  button  to  protrude  and  put  this  into  the  lumen  of  the  common  bile- 
duct.  The  anastomosis  is  effected  with  the  aid  of  a  ligature.  (h)  Apply  a 
chain  ligature  to  the  pancreatic  stump  for  hemostasis.  (i)  Isolate  the  canal 
of  Wirsung  for  2  to  3  cm.  and  effect  an  anastomosis  with  the  jejunum  in  the 
same  manner  as  with  the  choledochus.  Drainage  of  the  field  of  operation  is 
the  final  step. 

Desjardins  8ays  that  this  manner  of  disposal  of  the  bile  duct  and  the 
canal  of  Wirsung  is  possible  only  when  the  canal  of  Wir3ung  is  dilated.  If 
the  operation  is  not  feasible  because  of  the  contracted  condition  of  the  pancre- 
atic duct,  one  must  implant  the  pancreatic  duct  into  an  excluded  loop  of 
jejunum,  which  in  turn  is  anastomosed  with  the  efferent  loop  of  the  gastro- 
jejuuo8tomy.  Moreover,  if  the  length  and  complexity  of  the  operation  seem 
to  contra-indicate  the  complete  procedure  at  1  step,  the  2-stage  operation  may 
be  employed.  At  the  primary  operation  perform  the  gastrojejunostomy, 
and  at  a  later  date  remove  the  tumor  and  effect  the  biliary  and  pancreatic 
anastomoses. 
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Sauve  propo&rs  tlie  fol]nwinf!:  tochnic :  (a)  Cdiototnv  aiid  expo.siire  of 
the  operutive  field  liv  a  loiig  iriediaii  epigastric  iueisioii.  (b)  Ligatioii  ot 
tlie  pvloric  and  gast rodu odeiia lis  arteries.  Section  of  tlio  pvlanis  with  iin- 
mediate  closiire  by  tlie  siiture  iiiethod,  (c)  Ineiae  tbe  paric^tul  peritoiieuni  to 
the  right  of  tbe  secoiid  portioii  of  thc  duodennm  and  loubilize  it  witli  tlie 
associated  head  of  tbe  pancreas  bv  bliiiit  disscctiou.  Tbo  retropanoreatic 
S(*parHtioii  is  importaiit  nnd  iniist  be  carefnllv  ciirried  oiit.  (d)  Divide  the 
third  part  of  tbe  diiodcmim  after  takiiig  noto  of  tbe  poaition  of  tbo  miperior 
nii'8onterit^  arteries,  (e)  Separate  tlie  so-callod  "Vlittle  liead'*  uf  tbe  paiK^roaa 
froni  tbe  snperior  inesenteric  vcsscls,  Also^  separate  tbe  portal  vam  froni 
tbe  bead  of  the  pnnrreas.  (f)  Ligate  tlie  ga.strodoodenalj8  arterv  antl  thcii 
reniove  tlie  divided  diiodeniim  pbis  the  liead  of  t!ie  paiiereas,  \vliii*Ii  is  elariiped. 
Dividc  and  liga  te  tbe  cominou  bile-duct. 

Tbese  exteušive  pnK'odure8  are  sHppleineiited  by  a  ga^trojejiiiiostonij  and 
cboledtv-enterostoniv,  wliile  tbe  panereatie  stonjp  is  hruugbt  to  the  level  of  the 
skin  nmrgina.  Sauve,  following  Desjardins,  advisea  the  eraplovraent  of  the 
2-stage  prineiple. 

A  stud  v  of  tbe  teebnie  of  tbese  2  proeednres  sbovvs  tbat  tbe  v  i  tal  point 
of  differenee  lies  in  tbe  metbod  of  treatiiig  the  stnnip  of  the  panereaa*  llerciii 
lies  tbe  cnix  of  the  entire  aubjoet.  Korte  wonld  solve  the  difficiiltv  by  the 
renioval  of  the  entire  gland.  Tbis,  of  eonrse,  \vonld  aid  in  lessening  tbe 
liabilitv  of  reenrreiiee,  for  iii  the  eomplete  openitioii  an  exten8i%'e  removal 
of  tbe  gland  Wiinld  be  eiitaik^d.  Franke  rcported  a  ca.He  of  siiccessfiil  removal 
of  the  entire  ghind  in  \vhieh  a  transitorv  glveosuria  oecnrred.  From  tbe 
view8  advaneed  l>y  phvsioliigišts,  it  wonld  apiiear  tbat  paiiereateetfniiv  is  a 
fatal  operation  in  dogg»  Tbis  was  the  opinioii  nniintained  by  JIinkowski 
nnd  von  ilebring,  the  pioneer  workers  in  tbis  snbject,  Keeent  experijnental 
•work  bv  l'a\vloWj  Martinotti,  and  Cecberelli,  bowever,  seenis  to  denionstrate 
tbat  tliis  is  not  always  tbe  ease.  Moreover,  eaiitioii  mnst  be  obsen^cd  in 
transferring  tbe  resni  ta  of  animal  experimeiitation  to  man. 

As  stated  above,  the  disposal  of  tbe  panereatie  stnnip  iias  l:>een  tlie  anbjeet 
of  nnnierons  t^tndies.  As  a  resnlt  of  these,  we  kriow  tbat  vvben  a  wonnd  of 
the  pancreas  is  covered  vvith  peritoneiim,  tbe  teiideiicv  toward  adbesion  fonna- 
tion  h  a.H  8tn>ng  as  in  the  omentnin. 

SnJite  believes  tbat  the  niethod  of  treainient  for  tbe  panereatie  stiunp 
advoeated  bv  Desjarding  and  Sauve  is  impracticable  beeaiise  of  the  possi- 
bilitj  of  neer<isis  and  infeetioii.  Sanve  eondiicted  inveatigations  as  to  tbe 
fate  of  the  stnnip  left  \vithin  tbe  intestine.  He  found  that  the  extra'intestinal 
portion  nnderwent  aeute  inibiniinatioo  and  neerosis,  Ilenee,  he  advised  im- 
plantatioa  of  the  skin;  bnt  thia  leads  to  an  intractable  eezema, 

The  stndies  of  ("offev,  \vhose  work  is  a  natiiral  seipience  to  tbat  of  Ran  ve 

and  Desjardins.  are  perbaps  tbe  most  brilliant  of  aH.      Ilis  earlier  work  eon- 

cemed  panereate<?tnmy   \vbile    hh   latcr   wnrk    was   eonfined    to   panereato-eii- 

terostoniv.     As  a  resnlt  of  his  vast  experiineiital  W()rk  mi  dr^gs,  Coffev  woiiId 
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adviae  tlio  follo\vin<^  stepa  for  performing  pancreatectomv  in  the  human : 
First;  Kcmoval  of  the  licad  of  tlie  paiicrcas,  bearing  in  mind  the  3  dangers 
inentioned  bv  Sanve — injnrv  to  the  portal  vein;  injiirv  to  the  superior  mesen- 
teric  vessela,  which  i«  fo]h:)wed  hv  j;an|;rene  of  the  srna  11  in  testi  ne;  and  injnry 
to  the  rit^ht  coHe  art{*ry,  which  is  ff*llo\ved  hy  gani^rene  of  a  part  of  the  colon. 
Eemoval  of  the  hcad  of  tlie  duodenum  and  pancreas  is  carried  ont  as  fol- 

]ows:    (a)    A   median   in- 
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eision  from  the  ensiform 
to  he]ow  the  iinihilicna. 
(b)  Ligation  of  the  pv- 
loric  arterv  and  of  tlie  gas- 
trodnodenal  arterv.  fe) 
Seetion  of  the  pjlonis  or 
duodenum  jnst  be]ow  the 
pyh>rus.  (d)  Division  of 
the  fascia  a  Ion  g  the  right 
horder  of  the  dnmlentnu, 
(e)  Posterior  dissection 
of  the  seeoud  portion  of 
the  duodeinim  and  the 
head  of  the  panereas.  (f) 
Sectiou  of  the  dnodeunm 
at  a  point  snfficientlj  far 
froin  the  snperior  mesen- 
teric  vessek  to  p  r  o  t  e  c  t 
(hern  froin  injnrj.  The 
dissoetion  of  the  duo- 
dcmim  should  be  carried 
to  a  point  at  which  it  can 
be  easily  aeparated  from 
the  head  of  the  pancreaa^ 
but  not  to  the  mesenteric 
vessels.  (g)  Ligation  be- 
low  of  the  pancreatoduo- 
denal  vessels.  (h)  Section 
of  the  duodenum  and  suture  of  its  h>wer  eml,  (i)  Separation  of  the  'Uesaer'' 
pancrea.s  froni  tlie  nieseuterie  ve^aels  whieh  eross  in  front  of  this  portion-  (j) 
Separation  of  the  panereas  from  the  portal  vein,  (k)  8eetion  of  the  head  of 
the  pancreas.  (1)  Lif^ation  and  division  of  the  common  bile-duct,  division  of 
the  gastrodniMk^nal  arterv,  and  retnov^d  of  the  portions  of  the  dnodennm  and 
pancreas.  Tlie  eut  end  of  tho  bile  diiet  and  tlie  eut  end  of  the  stoniaeh  or  dnode 
niun,  as  the  čase  may  be,  are  then  held  in  clamps,  and  the  cnt  end  of  the  pan- 
creas wrapped  in  gauze  awaitin^  imphintation  into  the  loop  of  jejnmim. 

Second:      If  the   gastrncolie    omentum   lias   not    alreadv   been   severed   tcj 


\n. 


Fig.  5, — PANCRBATO-ENTEttosTuMT.     SiiturinK  nnns  of  int4*»tmal 
luop  tofei^OuT  wvth  prmiary  L^^mVMTt  Huture.      (Coffey.) 


Fio.  7.— PANCHBATo-ENTKRfj!4T(iMY.     ronvprtiu«  iw(^  tirni!*  uf  inttvHtiiml  1(h>i>  inU^  &  »itiglt^  luiuen  by 


mul  <|tiuii  tliinii«:h  tlic?  slit.     TLcsc  Hutiircs  uUo  cluso  tl^'  ojieiiiug  aiul  pre%cmt 
Culle^'    advises   the   fo]lowiiig   technie   f*)r   pancreato-enterostomj   withmit 
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pancreatectonij  in  tlie  himtan :  (n)  Dividu  tlie  gai?troeolie  umentum  and  loosen 
the  tail  of  the  paiioreas  by  disseetioii  and  ligation  of  tlie  vcssels*  (b)  Pick 
up  a  loop  of  jejunum  as  iiear  to  tlie  ligaiiient  of  Treitz  as  possible,  and  yet 
long  enoiigli  to  rcacli  the  tail  of  the  pancreas  with  ease.  (e)  Pcrforni  eutero- 
enterostoniv  bct\vcen  the  liuks  of  the  loops.  (d)  ilake  a  hole  through  the 
mesocolon  well  t<»  the  left  fd*  the  li^auaent  and  draw  the  loop  of  intestine 
throiijn^h  the  openiiig,  (e)  Strip  and  eiit  the  diiet  of  tlie  tail  of  the 
panereus  and  plaiit  it  into  the  loop,  Fasten  the  intestine  tr>  the  inesoeolon 
wbere  it  passes  in  and  down  through  the  opening.  (f)  Repair  gastrocolic 
omeutum. 
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Fio.  8. — Pancrkato-enterohtomt.     Paasing  intt^tiniLl  tractjon  autures  into 
the  Lunien  and  out  through  th(>  wall  tjf  thi?  iiUestine.      (CofTejr.) 


According  to  ColTev,  his  operation  is  comparabic  to  a  choleeystenterostomy. 
For  exainple,  when  tlie  piincreatic  secretion  cannot  enter  the  head  beeausje  of 
an  obiitnietitjn  in  the  head,  the  tail  nm^t  be  nnitcd  to  the  intestine,  as  it  has 
bcen  deinonstrated  that  the  panereatic  sceretion  riows  easilv  in  either  direc- 
tion-  C^oflFey  believes  that  in  the  futnre  the  operation  wi!l  be  as  iniportant 
and  as  freipientlv  perfortned  a.s  gastrojejunoštoiny.  For  anatomical  reasons, 
tlie  operation  is  mueh  easier  to  perforni  in  dogs, 

Von  Favkia,  one  of  the  moat  recent  experinienterH,  thinks  that  Coffey's  pro- 
cednre  is  safe  and  sonnd,  bnt  that  it  is  not  practieabie  in  aiirgerv,  as  it  woiiId 
iindnlv  prolong  an  operation.  As  a  resnlt  of  his  researehes,  v.  Favkia  recom- 
mends  lateral  implantation,  nniintaining  that  narrowing  of  the  intestine  doea 
not  occun  Moreover,  this  objeetion  is  theoretical,  as  a  gastrojejunostninv  is 
almost  aKvavs  perfonned.     In  ease  tli  is  is  not  done,  stenosis  is  not  like!  v  to 
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oeair  vvlien  thv  .stiinip  h  not  piislied  tno  far.     A  studv  of  tlie  spceimcns  sliow3 
that  thc   iiitenial   projot-tiii^  purt  disapi)ears  \vith   a   resiilting  cleatrix. 

Kaiiseli  reports  that  lie  in  not  satistied  witli  tbe  rri^iilta  of  cliolccjstenteros- 
tnniy»  althaiitch  an  entero-aiiastdninsii^  \vas  al\vays  perfonnod  in  addition.  He 
lodt  sevoral  patients  through  ctuilan^itiH.  Kaiitit^h,  thereforc,  advi.scs  tho  per- 
forTiiaiieo  of  cho!ecystof?ai^trostomy  or  dnudt!iiostomy,  tlie  formcr  being  espe- 
ciallv  rceoiiinieiided  by  Ilildebrand.  But  not  in  c%^ery  čase  wi]l  it  bc  pos- 
siblc  to  avoid  (4iolecyatenterostoiiiy.  Tunder  micb  conditions  Kaiiscli  proceeds 
iii  tbo  folluwiug  \vay:    An  eiitcro-anaatomosis  is  perfoiiiicd;  tbe  side  picce  of 
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Fio»  0.— pANCRKAT0-»NTttBO8TOMY,     Pr<>paHiiK  to  tntrodtic«  cut  eod 
of  pancreas  in  to  lunien  of  iuvrrttd  ifut.     (CoffeyO 


the  intestine  wbicb  It^ads  away  froin  tbai  point  is  eiit  tbroiigh  close  to  it  and 
both  eiids  eloscd.  Tbo  longer  one  is  connected  with  the  gall-bladder  and 
this  part  of  the  intestine  ebangnd  into  a  narrovv  cunal  bv  eontinnons  snture 
of  the  se  rosa.  Kauseh  alway9  performs  hcpatoehohingi-enterostomT  or  hepato- 
enterostomv  in  2  intervals,  bcpatoatomv  firat.  His  reaaons  are:  (a)  if  the 
operation  is  nnt  dividcd  into  2  parts,  the  štrain  is  too  great;  (b)  it  is  more 
difhinilt  to  stop  beniorrliage;  (c)  one  never  knows  wbether,  after  tbe  relief 
of  the  H  ver,  tlie  phy8iologi€al  passage  wi]!  not  become  free  and  the  major 
operation  be  thua  rendered  nnneeessarv.  It  is  best  to  enter  the  H  ver  from 
the  gall-bladder,  and  aftor\vard  to  eonncet  the  latter  with  the  intestine, 

Tbe  forriuition  of  a  new  biliarv  dnvt  mi\y  soioetinieH  l>ei'onie  necessarv,  and 
Kans<-b  advišet^  the  fornnition  of  the  new  biliary  dnet  ont  of  tbe  int(?stinal 
\vall  by  plast ie  operation. 
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It  19  coiiiparativelv  easy  to  extirpate  tlie  tail  of  tbc  pancreas,  yet  more 
difficult  to  do  so  \vitli  tlie  central  portioii.  The  removal  of  the  head  of  the 
paiicroas  iiivolvcs  the  greatcst  diffieuitv,  parficularlv  hccaiise  of  the  connection 
of  tlio  rcst  of  the  pancreas  \vith  the  intet^tine.  Simple  implantation  of  the 
dnct  is  nnsafe  beeauBe  the  broad  siirface  of  the  incised  pancreas  ia  secreting. 
In  1  čase  of  papillarv  earcinoma*  Kansch  reinoved  the  head  of  the  pancreas 
and  tiinicd  the  transvcn^^elv  hisected  dnodennm  over  the  lucised  surface 
iif  the  pancreas.  Xinc  nionths  after  tlie  nperation  the  patient  died  from 
cholaiigitis.       Post-moitem    examinatioii     8liowed    that    the    inte^tinal    com- 
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I. — PANCREATO-ENTEROBTOMif.     CoiDplete  opcration  with  primai^'  suture. 


(CoffeyO 


mnnieation  \vith  the  j>anereas  \\  aa  ivorking  excellently ;  no  metastases  were 
present. 

Mortality.- — thving  to  the  loss  of  the  juiees  whieh  it  occasions,  cholecvst- 
oatoniv  has  proved  vcry  unikati sfactorv,  the  niajoritv  of  the  paticut^  surviving 
but  a  few  weeks  at  most.  For  this  reason  Riedel,  Korte,  Villar,  and  Kobson 
ha  ve  practicallv  abandoned  its  nse.  Bctter  rcsults  are  rcported  from  cbole- 
cvstentcrostomv,  6  to  S  nionths  being  the  nsnal  siirvival  period, 

Gnleke,  in  24  eollected  ca  se  s  of  extirpatirjn  of  the  pancreas,  reports  an 
operative  mortaHtv  of  50  pcr  cent,  Those  cases  which  snrvivcd  operation 
lived  5  months  at  the  most,  al!  of  the  patients  eventiiallv  dving  from  recnr- 
rence  or  metastases.  The  results,  tlierefore,  are  not  hrilliantlv  suceessfnl,  biit 
it  woiild  he  wrong  to  conchide  that,  in  proportion  to  the  risk  to  which  the 
patient  is  exposed,  tliere  inav  not  he  a  eonsiderahle  gain.  On  the  other  hand, 
tbey  would  rathcr  secm  to  indieate  the  nrgent  nccessitv  of  timelj  operation. 
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The  cases  cited  at  least  prove  that  extirpation  of  the  pancreas  is  technicallj 
feasible  and  inay  be  survived. 

Kehr  reports  71  cases  of  patients  with  pancreatic  carcinoma  upon  whom 
he  perfonned  palliative  operations.  Of  this  niimber  10  lived  considerablj 
improved  for  2  years,  which  would  seem  to  demonstrate  the  value  of  such 
procedures  in  selected  cases. 
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CIIAPTER   VI 

SURGERY    OF    THE    SPLEEN 
EUSSELL    S.    FoWLEB 

SURGICAL   ANATOMY 

(Modified  from  A.  B,  Johnsons  Adaptation  from  Merkel) 

Tho  normal  splecn  is  a  soft,  elastic,  rather  fraf^ilo  organ  of  tetrahcdron 
slmpe,  conformiiig  to  the  surrounding  viscera,  its  base  directcd  toward  the 
diaphragni,  its  apex  downward.  The  general  contonr  of  the  spleen  is  concavo- 
e()nvex.  There  are  4  surfaces,  diaphragmatie,  gastric,  rcnal,  and  basal.  The 
diaphragmatic  surface,  the  largest,  lies  beneath  the  ninth,  tenth,  and  elevent!: 
ribs.  The  longest  diameter  corresponds  very  nearly  with  the  direction  of  the 
tenth  rib.  Behind  the  diaphragni  and  between  it  and  the  chest  wall  the  pleura 
extcnds  bolow  everv  portion  of  the  spleen.  The  hmg  reaches  posteriorly 
to  the  Icvel  of  the  clcventh  dorsal  vertebra,  so  that  tho  spleen  is  also  partly 
eovercd  by  hmg.  Tlie  gastrie  surface  is  in  contact  with  and  nioulded  npon  the 
postcrior  surface  of  tho  fundus  of  tho  stomach,  this  contact  obtaining  only 
\vhen  the  stomach  is  full.  Tho  renal  surface  is  in  contact  with  tlie  outer  border 
of  tlie  upper  pole  of  the  left  kidnev,  the  extent  of  surface  varving  with  the 
l)()sition  of  that  organ.  The  basal  surface,  the  smallest,  is  in  contact  with 
the  tail  of  the  pancreas  and  the  splenic  flexure  of  the  colon. 

The  spleen  cxtends  toward  the  middle  line  nearly  or  quite  to  the  border  cf 
the  eleventh  dorsal  vertebra.  Laterally  the  lower  part  of  the  spleen  extends 
as  far  forward  as  the  niidaxillary  line,  but  normally  not  beyond  a  line  drawn 
from  the  left  sternoclavicular  joint  to  the  tip  of  the  eleventh  rib.  The  an- 
tcrior  border  is  8omcwhat  sharp  and  has  one  or  more  indentations,  U8ually  a 
single  notch.  The  spleen  movcs  witli  the  diaphragm  with  respiration,  but 
Icss  so  than  the  liver.  The  condition  of  fullness  or  emptiness  of  the  stomach 
and  colon  respectively  has  some  effcct  upon  the  position  of  the  spleen.  If 
an  individual  lies  upon  the  right  side  of  the  bodv,  the  upper  and  anterior 
border  of  the  spleen  moves  downward  and  forward  a  distance  of  3  to  4  cm. 
farthcr  than  whcn  the  subject  stands  erect  or  lies  on  his  back.  The  spleen 
ciuinot  be  palpatcd  whcn  nonnal,  nor  can  its  limits  be  made  out  accurately 
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by  percussion,  cxcept  its  lowcr  and  outer  end.  The  arca  of  splenic  dullness 
may  be  abolished  in  emphvsema  or  covered  by  pleuritic  effusions.  Tumors 
of  the  spleen  may  displace  thc  diaphragm  iipward.  This  is  more  apt  to  occur 
in  children  than  in  adults,  because  in  tbe  former  the  phrenocolic  ligament  af- 
fords  firmer  siipport,  holding  the  spleen  firmly  against  the  diaphragm. 

The  spleen  in  the  adult  is,  on  the  average,  about  5  in.  in  length,  3  in.  in 
breadth,  and  l^/i  in.  in  thickness.  The  weight  of  the  spleen  in  the  cadaver 
is  from  150  to  200  gms.,  and  a  sixth  more  when  filled  with  blood.  Its  size 
varies  under  diffcrent  conditions  more  than  any  other  organ  in  the  body.  It 
is  larger  in  proportion  in  children,  increases  in  size  after  eating,  and  becomes 
regularly  enlarged  in  a  variety  of  diseases.  It  may  beeome  so  large  that  it 
reaches  to  the  pelvis  and  fills  the  abdomen. 

The  spleen  is  held  in  plače  by  folds  of  peritoneiim  containing  firm  bands 
of  fibrous  tissue.  Such  a  fold  passes  from  the  left  criis  of  the  diaphragm  to 
the  spleen.  The  su8pensory  ligament,  phrenosplenic  ligament,  and  the  phreno- 
colic ligament,  svstenaculum  lienis;  the  latter,  passing  from  the  diaphragm  to 
the  splenic  flcxure  of  the  colon,  supports  the  colon,  and,  since  the  spleen  rests 
upon  the  colon,  supports  it  also,  forming  a  kind  of  pocket  for  its  reception. 
The  gastrosplcnic  omentum,  necessarily  a  loose  connection,  on  account  of 
the  movements  of  the  stomach,  bas  but  little  influcnce  in  the  fixation  of  the 
spleen.  The  ligaments  of  the  spleen  may  beeome  relaxed,  permitting  the 
spleen  to  fall  down  and  hang  free  in  the  abdomen,  supported  by  its  vessels. 
The  spleen  is  surrounded  by  a  firm  connective-tissne  capsule,  which  sends  con- 
nective-tissue  septa  into  the  interior  of  the  organ,  affording  support  to  the  soft 
and  friable  parenchvma. 

Blood  Siipply. — The  spleen  receives  for  its  size  a  very  large  supply  of 
blood.  The  splenic  artery  runs  a  tortuous  course,  from  right  to  left,  and  di- 
vides,  before  reaching  the  organ,  into  from  6  to  12  branches.  These  vessels 
enter  the  hilum  of  the  spleen,  but  do  not  anastomose  in  its  substance.  The 
splenic  vein  runs  parallel  with  the  artery,  is  double  its  size,  lies  below  it,  and 
cmpties  into  the  portal  vein. 

Anomalies. — L.  Brown  records  a  čase  in  which  there  was  no  pedicle  as  such, 
4  very  large  distinct  arteries  taking  the  plače  of  the  pedicle.  Small  collec- 
tions  of  splenic  tissue  are  occasionally  found  in  the  splenic  pedicle,  in  the 
great  omentum,  in  the  transverse  mesocolon,  and  at  times  in  the  tail  of  the 
pancreas.     If  not  diseased,  they  are  left  undisturbed. 


SPLENECT0M7 

Hi8tory. — Greig  Smith  gives  an  interesting  account  of  the  history  of  this 
operation.  The  operation  is  of  some  antiquity.  Among  the  ancients  it  wa8 
performed  supposedly  to  improve  the  wind  of  the  individual.  Pliny  (A.  D. 
23-79)  makes  the  observation  that  ^'sometimes  it  is  a  peculiar  hindrance  to 
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runners,  so  that  tliey  bnrn  it  away  from  tliose  niniicrH  who  are  ineomraoded 
by  it'^  In  1581  Viard  remnvcd  a  spleeii  prulapstd  throu^h  a  woiiiid.  DioiiiiS 
Bpeaks  of  a  sect  of  surgeons  whicii  acqinred  Dotorietj  about  1700  by  tbeir 
operations  for  reuioviiig  tlie  spleeii.  For  prolapse  of  the  spleen  throu^h  a 
parietal  wound,  spleii€t*toniy  was  done  bj  iMatthias  in  H.m8,  For  diseaae,  tho 
first  operation,  according  to  Collicr,  wa9  perfoniied  successfullj  by  Zaccarelli 
iu  154tK  Tlie  »eeond  operatiun,  by  Ferreriiis  in  1711,  eeems  to  bave  been  tbe 
removal  of  a  nidinieutarv  i^pieun  from  an  abaeeas;  it  was  aiso  snccessful.  Botb 
theae  operations  liavc  been  disercdited.  (juittenbanni,  in  1826,  and  Kiicliler, 
in  1855,  eacb  removed  an  enlarged  spleen,  each  čase  dying  in  a  few  honrs  of 
hemorrbage.  Speni^er  Wells  removed  a  bvpertrophic  spleen  in  18*u5j  tbe  pa- 
tient  dyiiig  in  ij  davs  of  eitber  tlironiLosia  or  BCpais,  Peau,  in  1SG7,  sueee««- 
funy  removed  a  cystic  spleen, 

Indications. — Splenertomv  is  imlicated  in  certain  caaea  of  ^splenomegtilij  ac- 
companied  bij  hemoliftic  anemia  aud  acholuru:  jaundice  { Bland-Sntton )  ;  in 
Baniis  dise<ise  (splenic  anemia)  prior  to  tbe  stage  of  hcpatic  cirrhosisj  i,  e. 
before  the  liver  bas  beeoine  bopele8sly  involved;  in  certain  eases  of  hemaieme- 
sls  dne  io  emjorgemeHi  of  the  gmlric  and  ei^ophageal  vetns  consequetd  to  ob- 
alrueiioH  in  the  splenic  vein  (IJUuid-Suttrm) ;  pos8ibly  in  certain  casea  of 
8plenomegaly  secondarij  to  obsiruclion  of  ike  porial  vein  (Bland-Sutton)  ;  in 
anenrfjsm  of  the  splenic  arlcrg  (\Vim'kler)  ;  in  injuries;  and  in  traumatic 
hernia  of  tli  a  spleen. 

In  tnovable  (edopic)  spleeti,  gpIenop€xy  bas  been  effectnal  in  some  cascs  in 
rctaining  the  spleen  in  positioiu  biit  tlie  svmptoina  bave  persisted  and  splenec- 
tomy  bas  been  n8na!ly  reqiiired  eventually.  It  is  tbe  operation  of  cboice  if 
tbe  eetopic  spleen  bas  occasioned  svmptoms.  Moderate  mobilitv  of  a  nornial 
sized  spleen  witJi(ait  svmptoms  ia  nr^t  an  indication  for  splerie€toniy.  Exten- 
sive  mobilitv,  bovvever,  witb  its  eoijseipient  danger  of  torsiun  of  tlie  pedicle 
is  a  distinet  indication. 

Splenectomv  is  also  called  for  in  (iviMs  of  the  pedicle,  in  tumors,  nialignant 
and  licnign,  and  in  rgsfs,  Dermoid  fvsts  are  extrcniely  rare ;  e<'binoroecns  cvsts 
are  rarely  met  \vitb.  AVbere  splenectotiiv  is  inipossible  on  account  of  adhesions, 
tbose  operationg  \vbicb  bave  proved  efficaeions  in  ecbinococcus  cy8t  of  the 
li%'er  tinder  aimilar  circiimstances  are  indicatedj  i.  e.  exci8ion,  resectionj  mar- 
snpialization*  In  ncm-panisitic  cvsta,  splenectomv  is  done  wbere  possible; 
otberwise  excision  of  tbe  cy8t, 

Kemoval  of  tlie  Hpleen  may  be  iudirated  in  EfiffpHan  šfilenomeffalif,^  In 
seleeting  cases  for  operation,  the  size  (jf  tbe  spleen  is  of  relativclv  little  im- 
portaiiee.      Kieliards  believes  that  the  determining  caiise  of  deatb   in  these 

'In  Egvpt  a  iliHt^nse  with  a  clhiii^al  ain!  patliolojjifal  aapei^t  »irnilar  to  Banti  ^s  ilisease 
is  of  frtMjui^nt  ocTurrpiK"0.  It  haa  been  desrribed  by  I>ay  and  Fcr^iison  un<1er  the  title  of 
"Entlcmic  S|»lenonii'jjaly  wjth  Cirrhosis"  and  8ubaequently  by  Rirharda  and  Day  under 
tho  iianu?  of  *'  Kkvi**««^'  »jileiioniegalv. "  It  pri'Henta  ecrtnin  marketl  difforpncos  from  maQy 
of  Iho  eaMCf«  whi('h  havt'  ht^vu  ilassed  with  Baiiti^a  disease.  It  pursues  a  dcfinitis  atid  uni- 
form fourse. 
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cases  is  not  the  splenomegaly  or  aiiemia  but  the  cirrhosis;  therefore,  the  condi- 
tion  of  the  livcr  is  the  one  essential  factor.  Early  cascs  scldom  apply  for 
relief  and  in  any  event,  if  mild,  should  always  be  allowed  the  chance  of  spon- 
taneous  recovery.  Operation  is  contra-indicated  in  advanced  cases  with 
ascites  and  emaciation.  Eichards  very  aptly  remarks  that  removal  of  the 
spleen  cannot  eure  a  cirrhosis  that  is  so  far  advanced  as  to  be  visibly  killing  the 
patient,  while  the  shock  of  the  operation  and  the  anesthetic  are  only  too  likely 
to  hasten  the  end.  Treating  the  ascites  by  a  Tahna  or  similar  operation  or  by 
Patterson's  button  is  uniformly  unsuccessful.  These  cases  can  be  relieved 
by  repeated  tappings,  and  in  some  the  ascites  diminishes  or  disappears;  this 
improvement  is  but  temporary  and,  as  a  i-ule,  death  ensnes  in  about  6  months 
(Day).  Summed  up,  indications  for  operation  in  these  cases  are  enlarged 
spleens  and  livers  in  cases  in  which  the  disease  is  severe  and  progressive,  but 
which  have  not  yet  reached  the  ascitic  stage. 

Splenectomy  is  indicated  also  whe7i  the  spleen  is  intimately  adherent  to 
tumors  whose  removal  is  indicated;  in  splenomegaly  (Gaucher  type)  ;  in  spon- 
taneous  rupture,  idiopathic,  malarial,  and  typhoid;  possibly  in  certain  cases 
of  pemicious  ancmia  associated  with  chronic  splenitis;  in  certain  cases  of 
hypertrophied  spleen;  and  in  idiopathic  hypertrophy  on  account  of  the  danger 
of  rupture  from  even  slight  injury  or  because  of  discomfort  from  size  and 
pressure  on  othcr  organs,  or  by  reason  of  twists  of  the  pcdiclc.  Simple  hyper- 
trophy  without  complication  is  not  an  indication.  In  malariul  hypertrophy 
operation  is  indicated  in  those  cases  which  have  a  tvvisted  pediclo.  Asido 
from  this  the  general  indications  are  the  large  size  of  the  organ,  with  pain 
and  dragging  and  the  danger  of  trauma,  the  mobility,  with  consequcnt  ten- 
dency  to  rupture  and  the  pos8ibility  of  acute  torsion  of  the  pedicle.  Spon- 
taneous  rupture  is  not  infrequent  in  the  tropics.  Jonnesco  ha  s  pointed  out  that 
splenectomy  having  for  its  aim  the  curc  of  the  malarial  condition  is  not  founded 
on  sound  reasoning  and  should  not  bo  an  indication.  Persistent  anemia  is 
given  as  an  indication  by  some.  Occasionally  dbscess  is  an  indication.  Splenec- 
tomy  is  indicated  in  recurring  abscess  of  the  spleen  and  as  a  primary  opera- 
tion in  those  cases  in  which  adhesions  are  slight.  Splenotomy  is  the  operation 
of  choice  if  adhesions  are  firm.  In  the  majority  of  cascs  adhesions  are  ex- 
tensive  and  splenectomy  is  impossible.  Splenectomv  has  been  occasionally 
done  in  tuberculous  splenomegahj  eithcr  because  of  a  complicating  rupture 
or  with  the  intent  of  improving  the  constitutional  s;yTnptoms. 

Contra-indications. — Splenectomv  is  contra-indicated  in  erythemia  (Va- 
quez's  disease) ;  in  leukemia ;  in  diseases  in  which  the  spleen  is  involvcd  sec- 
ondarily,  except  as  stated  in  the  paragraph  upon  indications;  when  ad 
hesions  are  extensive;  in  such  general  diseases  as  tubcrculosis  and  syphilis; 
and  in  the  usual  general  conditions  contra-indicating  a  major  surgical  pro- 
cedure. 

Instruments  Reguired. — The  usual  instrumcnts  for  making  and  closing  a 
laparotomv  iiieision  are  requircd.     Special  instrumcnts  re(|uircd  are  a  broad 


Flo.   1, — MATfo'a  iNcmioN  for  Splenbctomt. 


retractor  for  retracting  the  lower  ribs;  a  costotome,  in  caso  Auvray'8  inciaion 
is  used  or  it  beeoinea  nect^si^arv  to  resect  tlie  ribs;  long  liga  tu  res  on  needlea  for 
coDtruIling  bleeding  from  adlieaions  in  the  vault  of  tbe  diapbragm;  2  gaatro- 
enterostomy  clamps  giiarded  by  rubher  hibing;  niosquito  forceps,  several  large 
gauze  pHcks  readv  for  qiiick  iise;  anj  a 
strong  scalpel  for  ciitting  across  tlie  rib 
cartilagea, 

Incision. — The  iiicision  of  clioice  is 
niade  along  tbe  outer  border  of  the  left 
rectns  miiscle  from  the  costal  arcb 
(ltwnward,  the  length  of  tbe  incision 
de  pen  J  i  H  g  iipon  the  size  of  the  spleen 
to  be  reiaoved.  Tf  more  room  for 
maiiipulation  is  noeded  the  mcision  may 
be  exten(led  a  t  i  ta  npper  end  paral  lel 
witb  the  costal  border  toward  the  mid- 
dle  lino  (Mayo)  (Fig.  1),  or  Auvrav^s 
iiicisioTi  mav  be  employed,  Anvray'9 
incision  is  partioiilarly  indicated  in  dif- 
ficnlt  cases.  The  primary  incision  is 
niado  in  the  nsnal  manner  along  the 
onter  border  of  tbe  left  rectns  miiscle, 
Exploration  having  shovoi  the  čase  to 

bo  a  dilticnlt  one  re(|niriiig  more  room,  tbe  npper  end  of  tbe  incision  h  extended 
iipward  and  posteriorly  o  ver  the  ]owgt  rlbs  at  the  leve  I  of  the  eighth  inter- 
space  (Fig.  2).  Tbe  flap  of  soft  parts  is  disaected  outward  so  as  to  Gxpose 
tbe  eiglitli,  nintli,  and  tentb  riba  (Fig.  3),  This  cartilaginons  segment  is  now 
— _^___ _^^        ^^._ —         excised   by   dividing  tbe  carti- 

t\      "^""^   ''^'^^^^^'^^  -^^^^        lagcs  elose  to  their  anterior  ex- 

v|l  ^^^^^^.^.lA^f^^F        tremities  and   freeing  the  seg- 

iMVteifci^  .^S^^TM^  men  t    from    before   baekward 

ll^  ^^v;uumlu^''-^^^  "^^^^^TM  M  ^^**'  from  beIow  iipward,  keep- 

WuW^v        '^^^"^^^^^^^N       S  m  ^^^  cloae  to  tbe  ribs  diiring  the 

\v\  V'|     '    \||    j        11  diasf*etion.    Fi naliv  tbe  cKcision 

il|f|l   |l    \|\\1    lil  I  ^s  completed   by  separation  of 

ll  I  lili  lili  jI  i  \m    ™V  \\\W  ^^^  segment  a  little  anterior  to 

lilll  lil     llViMUlkllk       WL   wi^  Vwi  *'**^*  enstoehon<lral  jnnctiire.     A 

(    II     llu\Wi^^  broad  retraetor  is  used  to  raise 

yyM^^  t!ie  reniiiina  of  tbe  tboraeic  bor- 

^^^^™^^H^fe^       den      This,   together   witb    the 
Fio.  2.-AxivRAY'fi  iNcisjoN  FOR  Splenuctokt,  Tetractioo    of    tlie    soft    parts, 

gives  a  good  exposnre  of  the 
entire  spleen,  and  by  mam^pnlafion  every  portion  ean  be  examined,  T  have 
nsed  this  ineisioii  witb  satisfaettoii,  nn)difying  it  ta  the  extent  of  sectioning 
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Fio.  3. — ^AuyRAT'8  Opbratton  por  Splenbctomt.     Disseotion  of  the 
8oft  parts  and  eicision  of  the  cartilaginous  segment. 


the  cartilages  anteriorly  and  incising  slightly  in  the  eighth  interspace  so  aa 

to  allow  of  free  retraction  of  the  flap  outward  without  actually  removing  it. 

A  third  means  of 
obtaining  more  room 
in  difficult  cases  con- 
sists  in  carrying  an 
oblique  incision  out- 
ward  from  the  ver- 
tical  incision  and 
parallel  to  the  costal 
margin.  Such  an  ad- 
ditional  incision  is 
also  of  much  value 
in  cases  in  which  the 
primary  incision  has 
been  an  exploratory 
one  in  the  midline  of 
the  abdomen.  In  this 
event  the  oblique  in- 
cision will  necessar- 
ily   h  a  ve   to   be   a 

rather  long  one.     Even  with  this  long  oblique  incision  combined  with  the 

median  incision  manipulation  may  be  difficult;  the  incision  to  the  outer  side 

of  the  rectus  is  far 

preferable. 

Technic  of  Formal 

Splenectomy.  —  In 

non-adherent    spleen 

the  operation  is  com- 

paratively  s  i  m  p  1  e. 

The  main  considera- 

tions    are   gentleness 

in   handling   the   or- 
gan to  avoid  injury 

to  the  spleen  itself; 

avoidance  of  stretch- 

ing  the  pedicle  forci- 

bly   or   suddenly   in 

delivering  the  spleen 

through   the   wound, 

to  avoid   rupture  of 

the  s  p  1  e  n  i  C  vein ; 

support  of  the  spleen  after  deliverv  for  the  same  reason;  double  ligation  in 

sections  of  the  phrenosplenic  Hgament  when  vascular ;  individual  ligatures,  6 
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to  12,  of  the  splenic  vessels ;  and  tlip  avoidanco  of  injiirv  to  the  ta  i  I  of  tlie 
paiicrens  chirni*^:  Ii|xation  of  thc  pc^licic^.  In  adherent  splecm,  to  tbe  abovo 
considerations  ib  atided  the  necessitj  for  čare  in  separating  adhasions  to  otlier 
viscera. 

Ilaviug  madc  an  iiicision  whlcb  auitablj  expose8  tbo  spleeii — in  siinple 
eases  tbe  strai^bt  ineiaion  alrendv  descriljcd,  in  adherent  cases  the  Aiivray  or 
ilavo  cxtcnsion — tbe  left  band  1»  passed  over  and  arouiid  tbe  spleen  and  the 
existinfc  eonditiona  aeenratelv  determined.  Joiinesrn  advises  tbat  tbe  operator 
gtand  to  tlie  ri^bt  of  tbe  patient,  in  wbieb  ea^e  tbe  exploratiim  is  made  with 
the  right  haiid.  This 
position  of  tbe  opera- 
tor is  advised  bv 
Jonnesco  ou  account 
of  tlie  ^reater  ejt^e  of 
dealing  %vitli  tlie  ped- 
icle.  The  eostal  mar- 
gin  is  now  foreiblj 
elevated  and  retraet- 
ed  to  tbo  left  \vith  a 
broad  retractor,  tbe 
iipper  pa  rt  of  tbe  in- 
ci^ion  a  t  its  iniier  as- 
pect  is  retracted  to 
the  rigbt,  tbim  expo8- 
mg  tbe  upper  pole  of 
the  8  p  1  e  e  n.  The 
phrenosplenic  liga- 
ment  is  felt  and  in- 

speeted  and,  if  vascular,  doiiblv  h^gated  and  aectioned.  To  faeilitato  this,  the 
spleen  is  pressed  ilownward  and  invvard  (Fig.  4),  Adheaions  liiuited  to  tbe 
diapbrairrnatic  area  are  separatcd  by  tbe  fingers,  and  tbe  spleen  gentlv  de- 
livered  tbrongb  tbe  vvonnd  witbout  Htrain  on  tlie  pediele.  Fortunatclj  in 
large  apleena  tbe  ligamenta  are  U8ually  stretched  so  tbat  this  maneuver  is  not 
as  diffienlt  a*?  it  seeins  at  lirst  siizbt.  In  delivering  tbe  spleen  tlinai^b  tbe 
wonnd,  the  lovver  jnile  is  lirut  delivered  (Fig.  Ti),  tbeij  tbe  npper  pole,  Imnie- 
diatelj  the  spleen  \a  delivered,  a  large,  hot  gaiize  pad  is  plaeed  against  tbo  site 
of  tbe  diaplirnuinatu*  adbesiuiia  tu  ebeek  oozing.  Tlie  spleen  is  stipimrted  bv  an 
assistant  and  gentlv  lowcrcd  to  tbe  left.  This  piits  tlie  pediele  sonievvbat  on 
tbe  streteb  and  allows  its  ligation  under  inspeetion.  Tbe  ntoniacb  witl  sbow 
in  tlie  np]ier  right  side  of  tbe  ineision,  the  eolon  in  the  niiddle  and  ]ower 
part  of  tbe  ineision. 

Ali  adlit  sions  nrp  nnw  double  ligated  and  sectioned.  Wamn  moist  gauze 
pads  are  plaeed  to  protect  the  viscera.  Tbe  pediele  itBelf  is  temporarily  se- 
cured   bv  a    nibbei''(*nvered  gastro-entcrostoniv  elanip    ( I^f  ayo)    at  a  Biiflieient 
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distance  from  the  spleen  to  allow  of  the  ready  application  of  the  ligatures 
controlling  the  pedicle  (Fig.  6).  If  other  viaccra  are  caught  in  the  clamp,  no 
injury  results ;  this  is  an  important  reason  f or  using  this  kind  of  a  clamp.  The 
pedicle  is  now  divided  into  several  partg  and  each  portion  doiible  Hgated 
as  close  as  possible  to  the  spleen  itself.  Jonnesco  advises  the  use  of  the  fingers 
rather  than  an  instrument  in  separating  the  vessels  of  the  pedicle  preparatory 
to  double  ligation,  to  avoid  injurv.  If  an  atheroniatous  condition  of  the  vessels 
exi8ts,  čare  must  be  taken  not  to  ligate  them  too  forcibly.  The  pedicle  is  now 
sectioned  between  the  ligatures  and  the  spleen  removed.  Exceptionally  it  may 
not  be  possible  to  apply  double  ligatures  on  account  of  lack  of  room.    This  is  of 


Fio.  6. — AuvRAY*8  Operation  for  Splenectomt. 


no  special  disadvantage,  except  as  it  permits  soiling  of  the  operative  field  by 
blood  from  the  spleen.  The  clamp  is  now  loosened  but  not  removed,  and  any 
additional  bleeding  points  are  secured.  Finally,  the  raw  surface  of  the  stump 
is  8ewed  over,  the  clamp  is  removed,  and  the  stump  is  allowed  to  slip  back  (Fig. 
7).  The  diaphragmatic  pack  is  removed,  and  any  bleeding  points  on  the  dia- 
phragmatic  vault  secured  by  suture.  This  latter  is  facilitated  by  broad  rctrac- 
tion  of  the  stomach  and  intestine  to  the  right  and  downward,  and  of  the  costal 
margin  to  the  left  and  upward.  The  field  of  operation  is  now  reviewed,  clots 
removed  and  the  wound  completely  closed  save  in  those  excoptional  cases  in 
which  oozing  from  the  diaphragmatic  adhcsions  necessitates  tamponade.  If 
hemorrhage  from  the  spleen  occurs  during  the  operation,  due  to  injurv  of  the 
splenic  tissue,  the  best  method  of  control  is  to  immediately  bring  the  spleen  out- 
side  the  abdomen,  at  the  same  timo  grasping  tho  pedicle. 

Splenectoiny  in  Injury. — In  rupture  or  wound8  of  spleens  of  nonnal  size 
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and  position,  it  is  i  m  po  rta  nt  tli  a  t  tlie  iiielsion  l>e  p  ro  peri  v  plaot^t  so  that  the 
necessarj  maiiipiilations  may  l)e  carried  oiit  cpiicklv.  If  a  iiicdian  exp]oratorv 
inciaion  haa  been  used,  the  necessarv  obliqtie  iiicision  should  be  qinckly  added 
to  it  To  bo  of  *Avmh  tbe  operation  niust  bc  perforinod  oarlv.  Ts^o  tinie  sboiild 
be  lost  in  arrCHtinij:  tbe  bemorrba^e*  IniiTiediatelv  tlie  source  of  tbe  bleedin*!; 
bas  been  aacertained  to  be  tbe  spleeii,  tbe  pcdicle  of  tlie  spleen  sboiild  bc 
irrasped  l>etween  tbe  tini^rs  iiiid  fnrtbcr  bemorrba^e  prevented.  Tbia  is  par- 
tieiilarlv  iiiiportant,  for,  aa  sooii  as  tbe  abdomen  is  opened,  tbe  relief  of  intra- 
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abdomiDal  pressure  afforded  by  tlio  iucision  reiiders  blcediug  from  tbe  in- 
jiircd  spleeii  more  foreible.  In  niptiirei?  aiul  injurips  to  enlarged  spleeiis  tbe 
incision  \vi!l  be  moro  apt  to  be  proper!y  placcd  hy  rcason  of  tbe  easier  diag- 
nosiš, 

ira%"inj2:  tcriiponirilv  eoTitrolled  tbe  beniorrlia^  by  finj^er  pressure  of  the 
pedicle,  whicb  must  not  be  left  ungpiarded  for  an  matant,  tbo  flitid  blood 
and  clots  are  rajiidlv  cleared  away  anj  tbe  extent  of  the  iiijiirv  is  noted,  If 
the  injurv  is  too  cxteiiaive  for  repair — and  most  injnries  are — splenectomj  is 
at  once  prnreedod  witb.  The  spleen  is  separatcd  froiii  ali  of  itn  normal  at- 
taci  imen  ta,  and  in  the  ease  of  an  already  diseased  spleen,  from  ali  adhesioBs. 
in  the  aame  manner  as  in  forraal  aplenectomv,  except  that  tbe  pedicle  is 
^rasped  and  tbe  apleen  broui^ht  into  the  wonnd  and  swnng  to  the  left,  thiis 
exposin^  tlie  pedicle*  The  splenie  tis.sue  i^  nwinil!y  t]nite  friable  and  by  reason 
of  the  injnrv  often  mushy.  If  a  clanip  bas  been  substitnted  for  the  lingera 
to  grasp  tbe  pediele  before  delivery  of  tbe  spleen  throiigb  the  wound,  it  should 
81  € 
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be  of  the  gastro-enterostomv  type  with  its  blades  covered  by  nibber  tubing  to 
prevent  possible  injury  to  adjacent  viscera,  which,  in  tlie  haste  of  application, 
may  be  grasped  with  the  pedicle.  The  pedicle,  if  not  prcviously  clamped,  is 
now  clamped  and,  since  this  is  done  vi8ually,  any  reliable  clamp  may  be  used, 
though  a  gastro-enterostomy  clamp  is  preferable.  If  the  condition  of  the  pa- 
tients  permits,  the  pedicle  is  seciired  as  in  formal  splenectomy;  otherwise,  it 
is  transfixed,  čare  being  taken  not  to  injure  the  vessels,  and  is  tied  in  2  sec- 
tions.  A  Balance  and  Edmund's  8tay  knot  is  used  for  this  purpose.  The  clamps 
and  the  ligatures  should  be  placed  as  near  the  hilum  as  possible.  The  clamps 
are  loosened,  the  pedicle  is  inspected,  and,  if  ali  bleeding  has  been  arrested,  the 
pedicle  is  allowed  to  slip  back.  The  diaphragmatic  pack,  as  used  in  formal 
splenectomy,  has  by  this  time  absorbed  considerablo  of  the  effuscd  blood. 
The  remaining  free  blood  and  clots  are  rapidly  removed,  the  diaphragmatic 
vault  inspected,  and  bleeding  areas,  if  any,  secured  by  suture.  The  ab- 
domen  is  filled  with  warm  saline  solution  and  the  wound  closed  without 
drainage. 

In  a  hypertrophicd  spleen,  the  site  of  injury,  removal  may  be  extremely 
difficult,  both  on  account  of  the  friability  of  the  organ  and  on  account  of 
adhesions.  In  some  cases  it  is  necessary  to  first  ligate  or  clamp  the  pedicle 
and  begin  the  separation  of  the  organ  at  this  point.  In  cases  in  which  splenec- 
tomy  is  impossible,  an  attempt  should  be  itiade  to  ligate  the  pedicle  or,  failing 
this,  to  clamp  it,  leaving  the  clamp  in  situ.  Failing  ali  else,  tamponade  should 
be  made,  but  it  is  at  best  a  make-shift. 

Procedures  Other  than  Splenectoiiiy  in  Dealing  with  Injuries  to  the  Spleen. 
— If  the  wound  or  laceration  of  the  spleen  is  quite  small  or  clean  cut,  suturing 
may  be  employed,  but  this  will  only  exceptionally  be  found  possible.  Splenec^ 
tomy  will  always  be  the  method  of  choice  in  most  cases.  A  round  needle,  with 
a  suture  just  a  trifle  larger  than  the  caliber  of  the  needle,  should  be  used,  and 
great  čare  and  gentleness  must  be  exercised  that  the  sutures  do  not  cut  through. 
Sutures  should  not  be  tied  tightly,  but  just  snug  enough  to  sccure  accurate 
apposition  of  the  surfaces,  which  is  essential.  One  objection  to  suture  methods 
is  that  injuries  of  the  under  surface  of  the  spleen  are  apt  to  be  overlooked. 
Where  injury  to  the  spleen  is  co-existent  with  other  serious  injuries  requiring 
operation,  it  may  be  permissible  to  use  sutures  to  close  the  wound  in  the 
spleen  if  it  is  of  a  nature  suitable  for  accurate  closure.  In  cases  where  the 
capsule  is  torn  loose,  the  themiocautery  has  proved  useful  in  controlling 
oozing.  The  omentum  has  been  successfullv  used  (Lange)  to  control  bleed- 
ing by  packing  it  into  the  splenic  wound  in  the  čase  of  a  štab  wound.  Gauze 
tamponade  has  rarely  proved  successful,  and  is  to  be  dcprecated  cxcept  as  a 
last  resort  in  cases  too  adhcrent  to  permit  of  splenectomv.  In  cxpcriments 
on  dogs,  carried  on  by  Sheldon,  rubber-covered  clamps  were  applied  to  the 
pedicle  of  a  traumatized  spleen  for  4  hours ;  upon  removal  of  the  clamps, 
hemorrhage  did  not  occur.     No  packing  wa8  emploved. 

Splenectoiny  for  movable  (eetopic)  spleen  is  a  comparatively  simple  pro- 


cedurc  on  a^coiuit  af  tbc  irreatlv  olniitinted  pediclc*  In  some  cafles,  howeverj 
in  uiiich  the  eetupie  splecii  1jii?>  becuiae  fixcd  bv  adhesions,  splenectomj  maj 
be  vorv  diiiirult. 

Spleiiectoray  in  Traumatic  Hernia  of  the  Spleeii*- — Cases  of  traiimatic  her- 
nia  of  tlie  Hjileen  are  so  raic  ha  to  be  sur^ieal  eiiriosities.  In  verv  receut  cases 
vvitboiit  injnrv  to  the  spleen  the  or^an  mav  be  clcaiisedj  the  woiinJ  cnlarged  if 
neccssarv,  and  the  spleen  i^entlv  replaced ;  iinder  other  circinnstances  the  spleen 
is  retnoved.  In  reeent  eases  this  is  not  a  fonnidable  proeednre.  In  casea  in 
vvhieli  tlie  enndition  bas  existed  for  soine  tlnie,  tbe  pediele  is  Hgatcd  and,  if 
not  aheadv  linnlv  fixed  in  th(*  abdnniinal  woiind  bv  adhesions,  is  secured 
[bore  h\  siitnre.  In  tbr  ran^  eiises  of  pmgrene  of  a  beniiated  spleen  the 
tbernioeanterv  is  nsefiil  in  the  reniovah 

Splenectoiny  in  Acute  Torsion  of  the  Pedicle  in  Movable  Spleen*- — While,  as 
slunvn  bv  Senn,  le^eneration  of  s]>leen  tissno  is  possible,  it  iiš  not  wii5C  to  resort 
to  any  torni  of  uperntion  other  than  spleneetoinv,  even  in  eases  in  whieh  the 
torsion  is  not  conipk^te.  The  risk  of  gangrene,  embolism,  or,  at  the  very  least, 
reenrrenc**  of  tln*  e*indition  is  too  great,  wbilo  the  valne  of  tbe  spleen  to  the 
organ isni  is  too  small  in  compariaon. 

TECIINIC,— The  ineision  in  ca^es  in  tvhich  Ihe  diat/nosLs  has  hcen  madn 
(tiiese  \vill  be  in  the  niujorit}%  as  tbe  eharaeter  and  locatit^n  i»f  the  tnnior 
and  the  nsiial  oeenrrenee  of  tbe  lesion  in  persons  who  are  knoAvn  to  have  an 
enlarij;enR'nt  of  tbe  sjilecn,  will  a  t  least  snggest  the  probabilitj  of  the  condi- 
tion)  will  be  as  for  fornial  spleneetomj. 

The  iiieisioii  in  ca^es  in  irhich  ihe  dlarpiosis  has  7iol  heen  made  will  be  a 
median  exploratory  laparotoin>%  the  emplo>inent  of  which  will  not  materiallv 
render  the  removal  of  the  spleen  more  difficiilt,  for  the  reason  that  the  previoiis 
mobilitv  of  tlie  orgiin  bas  so  stretebed  tlie  ligaments  as  to  make  ita  removal 
fairlv  easv.  llaving  exteiided  the  inci.sion  snfficientlv  to  give  readv  ae^ess  to 
ibe  pedicHe  and  having  paekcd  back  the  omentnin  and  stomaeh  with  laparotomy 
pads  to  give  a  ek^ar  view  of  tbe  sitnation,  as  wen  as  to  soak  np  any  flnid  wliieh 
inav  be  present,  tbe  pediele  is  nntwisted  and  tlie  spleen  bronght  into  the  woitnd. 
The  torsion  is  nsnallv  in  the  same  direetion  as  the  hands  of  a  elock*  One  or 
Hevenii  fvvišts  niav  be  jnesent.  The  vcssels  of  the  pf^licle  are  seen  to  be 
thrnndjosed.  In  alniost  ali  cjises,  owing  to  tbe  grent  lengtb  of  the  pedicle,  the 
spleen  ran  be  brought  ontside  tbe  abdoniiniil  \voniid  beforo  nntNvisting  tlie 
ped  i« 'le,  and  tbe  en  tire  procedure  nm  be  doue  ntider  direct  observation.  Ad- 
hesions are  rarelv  met  \vitb.  Wlien  presen  t,  tliev  are  nsnallv  t  an  en  tal,  reeent, 
and  readilv  freed.  Even  greater  čare  miist  be  exerciscd  in  dealing  with  the 
pedicle  than  in  formal  spleneetoinv,  as  tbe  torsion  mav  have  fiirthcr  weakened 
tbe  pedicle,  and  tearing  of  tbc  veins  is  cpiite  possible^  as  is  also  the  displace* 
ment  of  tbe  clots  in  the  veins,  with  siibsetpient  embolism*  In  applving  tbe 
rubluM-protected  gastroenteroBtomv  (*bnnp  to  the  pedicle,  čare  mnst  be  taken 
to  piace  it  proximal  to  tbe  i>nrti(>ii  nf  the  pedicle  \vhicb  bas  heen  the  site  of  acute 
torsion,  so  that  eniboli  mav  not  be  displaced*     The  i>ediclc  is  then  cut  acrosa 
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and  tho  splccn  rcmovcd.  The  8ub8eqiicnt  trcatmcnt  of  tho  pcdicle  is  as  in 
fonnal  splcnectomv. 

In  cases  opcrated  upon  early,  the  accompanving  peritoneal  eflfusion  is  not 
infectious  and  is  rcadily  cared  for  by  the  peritoneum,  so  that  drainage  is 
unnece8sary.  The  laparotomy  pads  introduccd  at  the  commencement  of  the 
operation  soak  up  most  of  the  fluid.  Irrigation  is  unnece88ary.  In  more  ad- 
vanced  cases,  with  impending  gangrene,  1  or  more  cigarette  drains  may  be  left 
in  contact  with  the  stump  of  the  pedicle.  These  may  be  seeured  in  plače  by 
being  venj  lighihj  sutured  with  fine  catgiit  to  the  stiimp  of  the  pedicle  distal 
to  the  ligatures  controlling  it.  Drainage,  if  used,  is  dispensed  with  in  48 
hours  or  as  soon  as  the  sutures  securing  the  drain  loosen.  Pronoimced  trac- 
tion  on  the  drain  is  to  be  avoided,  though,  if  the  drain  has  been  properly  se- 
cured,  this  cannot  rcsnlt  in  heniorrhage.  Diffuse  pcritonitis  is  treated  by  the 
Fowler  position  and  other  adjuncts  to  the  treatment  of  this  complication. 

THE  AFTER-COURSE. — The  mortality  is  low,  0.2  per  cent.  in  48  cases  col- 
lected  by  Ilartmann,  altlioiigh  other  statistics  give  a  much  higher  percentage. 
In  practicallv  ali  cases  the  peritoneal  symptoms  immediately  disappear  upon 
removal  of  the  spleen. 

Complications  of  Splenectomy. — The  after-course  is  usually  uneventful  un- 
less  the  diseasc  for  which  the  operation  is  done  was  accompanicd  by  prolonged 
anemia.  In  a  few  cases,  pain  in  the  long  bones  is  complained  of,  and  occa- 
8ionally  enlargement  of  the  superficial  Ivmphatics  is  noted.  Secondary  hemor- 
rhage  is  apt  to  occur  if  the  pedicle  was  ligated  en  niasse,  cspecially  if  the  liga- 
ture  wa8  applied  while  the  pedicle  was  tense.  In  the  latter  event  it  is  due  to 
retraction  of  the  tiasues  following  relief  of  the  tension.  The  treatment  is  imme- 
diate  operation  with  more  exact  hemostasis.  In  those  patients  alreadv  suffering 
from  severe  anemia,  blood  transfusion  is  essential  to  succcss  in  the  treatment  of 
secondarv  hemorrhage. 

INJURIES  TO  THE  PANCREAS. — The  tail  of  the  panereas  is  at  times  so  inti- 
mately  associated  with  the  pedicle  of  the  spleen  as  to  allow  its  inclusion  in 
the  ligature  securing  the  pedicle.  This  happened  in  3  of  31  splenectomies 
done  by  Win.  J.  ^lavo.  In  one  čase  about  V/^  in.  was  found  attachcd  to  the 
spleen,  and  the  pancrcatic  duet  wa8  plainly  visible  in  the  ligated  stump.  After 
coverin^  the  stump  \vith  peritoneal  tissuc  and  attaching  a  drain,  it  wa8  al- 
lowed  to  drop  back  into  position.  No  discharge  of  pancrcatic  sccretion  fol- 
lowed.  In  the  second  čase  tlie  tail  of  the  panereas  was  found  tied  in  the  pedicle 
about  an  inch  from  the  tip.  As  the  čase  was  one  of  splenic  anemia  and  the 
patient  in  poor  condition,  the  stump  was  allowed  to  drop  back  without  further 
treatment.  In  these  2  cases  the  inclusion  of  the  panereas  in  the  ligature  wa8 
accidental.  In  the  third  čase,  in  ligating  the  splenic  pedicle  in  sections,  the 
ligature  applied  to  the  splenic  arterv  cut  through  the  vessel  on  account  of  the 
atheromatous  condition  of  the  latter,  and  a  second  ligature,  likewise  firmly 
applied,  also  cut  through.  Thercupon  a  double  catgut  strand  was  placed 
about  tho  entire  bodv  of  the  panereas  about  3  in.  from  the  tail,  including 
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the  splenie  vcssels,  the  panereas  l>eing  used  to  stren^j^tlicn  tlie  wa]l3  of  tlic 
vcssela.  As  thh  ligutnrc  \vn8  piilled  tarit,  tlic  piiiifreatie  tissues  were  con- 
siderablv  cnished ;  heiiiorrhn^^e  W4i8  iiniuodiatelv  ecuitrulled,  A  secontl  liga- 
ture  was  applicd  fiirtlier  to  tlic  right  in  order  to  preveiit,  so  far  as  possihle» 
seeondarv  lieoiorrliago  dne  to  .snftcning  of  the  paia*reatic  tissuos  and  seoondarv 
loosening  of  the  ligatnres.  Kavo  savs  it  is  probable  that  a  coinplete  separa- 
tion  of  4  in,  of  the  pancreas  so  ligated  oeenrred.  The  ease  nuide  a  good  re- 
coverj. 

In  connectiou  witli  the  occurrence  of  thia  complication,  it  ahoiild  be  re- 
raembered  that  Ooffev  demonstratpd  experimentally  that  ligation  of  the  pan* 
creatic  duct,  with  or  without  the  surrounding  pancreatic  tissne»  did  not  re- 
8ult  in  pennanentiv  oeeliiding  the  pant*reatic  dnet  but  tliat  regeneration  oc- 
ciirred  and  tlie  dnet  rennited  in  a  few  davs. 

According  to  von  Ilerst^ze!,  fever  foUotriitff  splem^clomtj  is  dne  to  injnry  to 
the  tail  of  the  pancreas*  For  this  reason,  he  advises  ligation  of  the  sjilenic 
pedicle  as  close  tn  the  spleen  as  possible.  Ile  ehiiins  that  the  injnrv  to  the 
panereaB  sets  free  the  fat-splitting  elements  whieh  prodnce  fat  necrosia  and  a 
consequent  peeuliar  fever. 

THROMBOSIS  OF  TUE  SPLENIG  VElN*— The  thrombus  mav  extend  into 
the  superior  or  inferior  mesenteric  veiii  or  both  and  completely  or  partiallv 
occlude  the  vessels.  Reeoverv  bas  been  reported  (SnmnierH)  fo]lowing  stx?- 
ondarr  laparotoniv  with  infolding  of  the  gangrenoiis  intestinal  arcas  and 
drainage.  The  preventiou  wonld  seem  to  be  more  gcntle  operative  nianipn- 
lati  on  of  the  pediele,  The  sTOiptoms  are  those  of  shock,  abdoniinal  pain  and 
vomiting.  The  possibilitj  of  the  complication  sbould  ahvavs  be  borne  in 
mind. 

GASTRO-INTESTINAL  HEMOKRHAGE. — Gastrointestinal  heniorrhage  mav 
foilow  splenectoniv.  This  is  a  serions  coniplieation,  attribiited  bv  Loiblein  to 
thronibosis  of  the  short  branchea  of  tlic  splenie  artery-  To  avoid  thia,  the 
arteries  ehonld  be  tied  close  to  the  hihim. 

Statistics. — ^Tho  table  on  page  310  ia  a  conipilation  of  the  cases  collceted 
bv  Hessel-irageii  to  11)00,  George  Ben  Johnston,  1900  to  11)08,  and  Deaver  and 
Ai^hhnrst,  10084012. 

Exe]nding  fmni  the  Bessel-Hagen-Johnston  table  thoae  cases  in  which 
sphmeetoniv  wa.H  dnne  for  lenkcmia,  injnrv,  or  misccllaneons  ennditions,  tliere 
reinains  a  total  of  4U0  eases.  of  wludi  308  recovered  and  08  died,  a  mortalitj 
pereentage  of  10.75, 

Deaver  and  Aflhhnrst^s  coUected  statisties  of  ali  cases  of  splenectonij 
from  lOOS  to  llHl  inclnsive,  give  a  total  of  170  cases,  with  H7  deatlis,  a 
mortalitv  percentago  of  21.02.  If  the  77  cases  of  injnrv  with  21  deatli^ 
are  exehidcd,  the  mortalitv  pereentage  is  10  J,  CVmd>ining  t  bese  statis- 
ties gives  a  total  of  r>05  cases,  exrhisive  of  splene<'tnmv  for  injnrv  or 
fenkemia,  of  which  481  recovered  and  114  died,  a  mortalitj  percentage  of 
19. L 
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STATI8TICAL     SUMMARV 

TOTAL 

Idiopathic  hypertropliy   81 

Idiopathic  hypertrophy,  ectopic  spleen 64 

Idiopathic  hypertropliy,  twi8t€d  pedicle 32 

Malarial  hypertrophy  165 

Malarial  hypertrophy,  ectopic  spleen 42 

Malarial   hypertropliy,   twi8ted  pedicle 15 

Splenic  anemia    98 

Cyst8,   hydatid    29 

Cysts,  non-parasitic    25 

Tuberculosis  of  spleen 15 

Sarcoma   of  spleen 15 

Abscess  of  spleen 9 

Wounds  and  injuries 227 

Total 817  631  186  22.7 

Collected  statistics  such  as  the  above  do  not  givc  an  accurate  understanding 
of  the  mortality  following  splenectomv,  as  fatal  cases  are  not  apt  to  be  reported 
unless  of  special  interest  throiigh  the  pathological  findings.  Of  miich  greater 
value  are  the  statistics  reported  by  individnals  coinprising  the  total  number 
of  cases  cared  for  by  them.  Of  interest  in  this  conncction  is  the  report  by 
Richards  of  22  cases  of  splenectomy  for  Egyptian  splcnomegaly  with  4  deatlis, 
2  in  the  final  stage  of  the  disease ;  of  18  cases  of  splenectomv  for  spleuic  anemia 
by  Mavo*  with  a  mortality  of  11  1/9  per  cent.;  of  27  cases  of  splenectomv  re- 
ported by  Mayo,  including  the  above,  with  a  mortalitv  of  7.4  per  cent. 

SPLENECTOMY  IN  BANTI'S  DISEASE  (SPLENIC  ANEMIA). — The  benefit 
which  the  patient  derives  f  rom  splenectomy  in  splenic  anemia  depends  npon  tlie 
stage  of  the  disease  at  which  the  operation  is  performed.  Done  early,  the 
operation  is  curative.  Of  30  cases  collected  by  Banti,  including  10  of  his 
own,  4  were  operated  upon  in  the  first  stage  of  the  disease;  of  these  3  were 
cured;  22  were  operated  upon  in  the  second  stage  of  the  disease;  13  \vere 
cured;  4  were  operated  upon  in  the  third  stage,  and  1  was  cured.  Of  18 
cases  operated  upon  by  W.  J.  Mavo,  2  dicd  as  a  result  of  the  operation,  12 
wero  well  from  1  to  7  years  after  the  operation,  2  were  improvcd,  1  died  3 
years  after  the  operation,  showing  improvemcnt  until  shortly  before  death, 
and  1  died  2i/4  years  after  operation,  cause  unknown. 

SPLENECTOMY  IN  EGTPTIAN  SPLENOMEGALT.— Of  22  paticnts  operated 
upon  by  Kichards  and  Aly  Bev,  4  died.  Of  the  fatal  cases,  2  had  progressed 
to  the  stage  of  ascites  and  should  not  have  been  operated  upon,  one  of  them 
succumbing  on  the  third  day  with  delirium  and  coma;  the  other  made  an 
apparently  complete  recovery  at  first,  but  on  the  eightecnth  dav  developed 
portal  thrombosis.  Of  the  2  fatal  cases  without  ascites,  one  died  of  acute 
dilatation  of  the  stomach ;  the  other  sank  steadilv  and  dicd  the  dav  following 
operation.     This  čase  had  chronic  pleurisv,  a  very  fattv  heart  and  kidneys, 


ankyloi?tonia  infection,  and  cxteiisi\o  bilbarziasis  of  thc  bladderj  ureters,  and 
reci  II  m. 

Thus,  in  thia  series  of  cases,  there  is  a  mortality  of  18  per  cent.  Ex- 
rliidin*^  tlie  2  advaneed  case8  witli  ascitcs^  in  \vbieh  operation  was  really 
eontra-iiidi(uitedj  tiic?  niortalitv  is  10  per  eent.  This  probai>ly  represents 
about  tlie  real  mortalitv  of  t  ho  operation  when  restricted  to  eaaes  in  the  pre- 
aseitie  sta^e.  Ei^liteeii  eases  \vere  sneeessfu!  in  that  tlie  patienta  left  tbe 
liospital  in  bctter  eondition  tban  tbe  v  entcred  it.  Some  of  tbeso  eases  were 
seen  O  inonths  to  2V<*  vears  after  the  operation  and  were  in  good  eondition, 
some  of  theni  doing  hard  phvsieal  work, 

SPLENECTOMT  FOR  RUPTURE  OF  THE  SPLEEN  IN  TTPHOID  FEVEK. 
^ — Of  tlir  1*5  cases  of  riipturr  oi  the  splpeii  in  typhoid  fever  reoorded,  in  only  4  wa9 
operation  jierformed  and  in  oidy  1  of  tht^se  [ConntT  and  Downes  ease)  was  tbe  diag* 
nosiš  made  and  a  successfnl  operation  performed. 

SPLENECTOMY  FOB  SPLENOMEGALT  OF  THE  GAUCHER  TYPE. — Of  this  tvpc 
of  Hplcnojnt^i^alv  tbere  bave  been  H)  eases  roported,  verified  bv  operation  or  at 
antopsy.  In  10  cases  splenectoiiij  waa  perfomied,  with  S  recoveriea  and  2 
death«.    Splenectonij  in  tliese  cases  has  remilted  iii  tlie  relief  of  sjmptonis* 


SPLENOTOMV 

Indications.' — Splenotoniv  ift  indicated  in  abseessea  and  in  evats,  wben 
RpleneftoHiv  is  inipnssiblo  trn  aecoimt  of  adhesions.  In  tbe  former  event  ad- 
be^ions  are  nsnailv  prescnt  tn  a  eonsiderable  extent,  consequently  splenotoniv 
is  the  nsnal  (operation;  in  tlie  hitter,  splent^etoniv  is  tbe  operation  of  clioico 
nnd  splenotoniv  tbe  ojveration  of  neeessitv  wben  deiise  adhesions  are  present, 

Inciaion. — For  pnrposes  of  incision,  a  spleen,  the  site  of  a  cjst  or  abseesSj 
mav  be  reaebed  by  1  of  3  rontcs:  by  an  abdominal  ineision,  by  a  kidnev  in- 
cision  earried  more  forvvard  and  more  parallel  to  tbe  riba  tban  tbe  ordinary 
kidnev  inei^iou,  or  by  rese<:!tiiig  the  ninth  or  tentb  ribs  in  tbe  postaxillary 
line  and  ii^niv^  tbroiigh  tbe  plenrn  and  diapliragin,  The  incision  shonld  be 
niade  \vhere  tbe  bnhrJnii  nf  tbe  tnnior  i.s  most  prominent, 

Technic  in  Abscesa  of  tbe  Spleen. — ^In  abseess,  in  čase  an  abdominal  in- 
eision  is  used,  if  adhesions  bave  nuf  fnnned  tu  an  extent  suffieient  to  protect 
tbe  abdomina!  eavitv^  the  peritonevim  is  j>rotw"ted  hy  laparotoniv  pada  and 
tbe  iiieirfion  inade  tbroii^b  the  splcnic  tissiie  and  intn  the  abacess  by  mcana  uf 
tbe  rhennoeanterv-  (ireat  eare  and  gentleness  are  necessarj  on  account  of 
t  bo  frial)ility  of  the  spleen,  I 'sna  I  Iv,  owiiig  to  its  friabilitv,  it  is  impossible 
to  snture  tlie  edges  uf  tlie  »»penin^  in  tbe  spleen  ta  tlie  abdominal  wonnd»  It 
iH»  tberefore,  nereHsary  that  %Trv  earefnl  paekin|^  be  made  betvveen  the  spleen 
urni  tlie  abihaninal  wouim1  in  ordrr  tu  promote  adhesions.  Where  possiblc 
ibe  Mjieration  sbouhl  hv  dime  in  '2  stages,  tirst  introducing  packing  to  promote 
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adhesions  and  after  24  to  48  hours  opening  the  spleen  with  the  thennocautery. 
In  manj  cases  the  spleen  is  already  so  broken  down  that  delay  will  not  be 
practical  and  one  must  be  content  with  opening  the  abscess  and  lightly  packing 
it.  In  some  cases  it  will  be  found  that  the  spleen  is  much  disorganizcd,  a 
great  mass  of  splenic  tissiie  seeming  to  lie  in  the  abscess  cavity.  In  siich 
cases  the  loose  tissue  is  gently  removed.  Irrigation  should  not  be  employed 
on  account  of  the  danger  of  hemorrhage.  Secondary  hemorrhage  is  always 
imminent  in  these  cases  and  in  the  course  of  the  after-treatment  large  masses 
of  splenic  tissiie  may  come  away.  If  the  abscess  has  a  fairly  well-defined 
wall  or  zone  of  inflammation  about  it,  tube  drainage  is  indicated.  In  čase 
a  transpleural  incision  is  used,  a  sufRcient  excision  of  the  ninth  or  tenth 
ribs,  or  both,  is  made  to  give  access  to  the  spleen.  This  incision  is  carried 
through  the  pleura,  the  opposing  cut  edges  of  the  pleura  being  sutured  to 
prevent  infection  of  the  pleural  cavity,  and  the  incision  is  then  deepened 
through  the  diaphragm  down  to  the  spleen.  Here  again  it  is  advisable  to 
pack  and  wait  24  hours  before  incising  the  spleen.  If  this  is  not  possible, 
the  spleen  must  be  immediately  opened  and  the  abscess  cavity  treated  as 
above.  The  same  principles  are  to  be  observed  in  čase  a  kidney  incision  has 
been  used.  This  incision  has  been  used  quite  frequently  on  account  of 
mistakes  in  diagnosis. 

Technic  in  Cy8t8  of  the  Spleen. — Occa8ionally  cy8ts  are  encountered  which  it 
is  not  advisable  to  extirpate  on  account  of  the  difficulties  and  dangers 
attendant  on  such  a  procedure,  for  example,  adherent  serous,  blood,  and 
echinococcus  cysts.  In  such  cases  the  cvst  wall  is  attached  by  suture  to  the 
abdominal  wall,  and  either  opened  immediately  or  after  48  hours  have  elapsed 
to  allow  of  the  formation  of  protecting  adhesions.  The  latter  procedure 
constitutes  essentially  an  extraperitoneal  operation  and  almost  certainly  pre- 
cludes  the  occurrence  of  peritonitis  through  peritoneal  contamination  by  cyst 
contents.  If  preliminary  suturing  is  not  possible,  on  account  of  the  friability 
of  the  cyst  wall  or  splenic  tissue  covering  it,  adhesions  may  first  be  promoted 
by  packing,  and  after  24  or  48  hours  the  cy8t  may  be  opened. 

After-treatment  of  Splenotomy  for  Abscess. — In  cases  in  which  the  infection 
is  liinited  to  the  spleen,  recovery  is  the  rule.  The  wound  is  firmly  but  gently 
taniponcd  to  guard  against  hemorrhage.  The  tamponade  is  removed  on  the 
fourth  dav,  and  the  cavity  lightly  repacked  every  second  day.  No  irrigation 
should  be  used  for  fear  of  setting  up  bleeding.  Large  masses  of  splenic  tissue 
will  slough  and  come  away.  These  should  not  be  forcibly  removed  but  should 
he  allowed  to  separate  themselves.  Sepsis  is  a  common  complication.  Sec- 
ondanj  hemorrhage  is  always  imminent.  The  condition  of  the  patient  from 
the  time  the  lesion  is  recognized  is,  as  a  rule,  such  as  to  preclude  any  major 
operative  procedure  such  as  splenectomy.  Great  eare  and  gentleness  are 
necessarv  in  the  management  of  the  \vound. 

After-treatment  of  Splenotomy  for  Cjsts. — On  account  of  the  large  surface 
of  the  lining  of  the  sac,  in  many  instances  a  secreting  membrane,  and  the  im- 


poasibilitv  of  efficient  drainage,  asepsis  k  particiilarlv  diificiilt  to  maintain. 
Ilealing  oceurs  bv  slirinkage  aiid  eollapso  yf  tlio  sac  wall.  This  latter  13 
hastened  bv  iiitra-abdominal  pressure.  Should  tlic  liealing  process,  however. 
proceed  too  quickly,  adheaions  \vill  fonii  between  rtdja(X*iit  fold.s  of  the  sac  and 
pockets  wilt  resiih.  Fortunatelv,  if  mu*]i  an  aceident  happens,  it  wi!l  be  easier 
for  tbc  retained  eecretions  to  find  an  eseape  tlirongb  tbe  reeently  formed  ad- 
hesious  than  throiigb  tbe  sac  wall.  Ne%*ertlioIea9,  p<K:ketiri*2:  is  to  be  avoided  as 
miicb  na  possible.  Wbeii  ahrinkagc^  is  eonipk^te,  tbo  sac  ca  vit  v  is  obliterated  and 
tbe  fistulous  opening  in  tbe  abdtmunal  wall  cloaes  rcadilj  as  a  riile.  The  proeess 
occiipies  from  3  to  6  week8,  iinless  infection  bas  siipervened,  wben  a  iniieb 
longer  tirne  mav  elapse  before  bealing  is  complete. 

Tbe  mo8t  efficient  drainage  ia  obtained  hv  a  tbick-vvalled  nil*ber  tube,  1 
in.  in  diameter,  througb  wbieb  is  introdneed  enough  sterile  gauze  to  looselv 
fiil  the  cavitv*  This  prevents  too  rapid  eollapse  and  tire  siibserpient  forma- 
tion  of  poekets.  It  does  not  interfere  at  aH  with  tbe  sbrinkage  of  tbe  sac.  Tbe 
nibbcr  drainage  tnbe  should  not  6xtend  more  than  a  ahort  distanee  into  tbe 
sae  cavitv.  It  must  not  presa  again.st  tbe  opposito  waH  of  tbe  sac  or  necrosis 
and  perforation  may  ensue,  A  ahort  glass  tube  vvith  a  \vide  flange  to  prevent 
it  sHpping  into  the  sac  cavitj  maj  be  eraploved,  If  of  nibber,  tbe  tube  is 
beld  in  plače  by  a  large  safetv  pin  passed  tbroiigh  its  wall.  To  tbe  pin  is 
fastcned  a  tape,  whicb  is  tied  annnid  tbe  bodv  or  fastened  with  adliesive 
p  las  ter.  Tbe  flanged  glass  tube  will  Le  foinid  more  eomfortable.  Tlie  pur- 
pose  of  the  tnbe  is  twofold,  to  keep  tbe  fistulous  tract  leading  into  tbe  sac 
eavitv  dilated  until  complete  closnre  of  tbe  sac  is  effccted  and  to  providc 
drainage  for  tbe  sac  secretions.  It  is  not  reinoved,  except  for  cleansing,  iintil 
complete  elosure  of  the  sac  bas  occurred,  althongb  a  shorter  tnbe  may  be  in- 
trodneed in  its  plače  aa  bealing  progresse^š.  It  a  I  so  acts  as  a  safetv  val  ve  in 
čase  pockets  bave  formed.  Tbe  Kiosc  gauze  packing  is  removed  at  tbe  end 
of  48  bon  rs  and  a  snialler  amonnt  of  gaui^o  introdneed,  This  gan^^e  is  changed 
twice  dailv,  oiicc  dailv  or  everv  other  da  v,  according  to  tbe  aniount  of  se- 
eretion,  nntil  complete  cbisurc  is  ctTectcd.  Vhm  gaiizc  fiiltills  everv  indica- 
tinn  and  proniotes  tbe  fonnation  of  graniilations.  At  cacb  drcssing  a  emaller 
<|iiantity  of  ganze  ie  introdneed  pari  pa.smi  with'tbe  decrease  in  tiio  size  of  tbe 
<'avity.  Tbe  on  ter  gauze  dressings  are  changed  as  fret[uentl_v  as  si  »i  led,  Drain- 
age will  be  facilitated  bv  fre<]nently  chariging  tbe  positi<m  of  the  paticnt. 
Should  infection  snpervene  in  spite  of  everv  precantion,  disinfecting  measurcs 
niust  be  introdneed.  Irrigation  will  be  fonnd  tbe  niOBt  efficient  of  tbese.  Ac- 
cording to  tbe  amonnt  of  tbe  diseharge  and  the  virnleiiee  cjf  the  infection,  tbe 
eavity  mav  be  irrigated  witb  saline  or  borosalievlic  sobition  once,  twice  or 
tbrice  dailv,  tbe  ganze  paeking  lieing  renewed  at  caf*li  irrigation.  The  em* 
plovment  of  stronger  Hiitisepties  is  not  jnstitialde,  nn  th(*y  teiid  to  increase  the 
necrosis  of  tbe  sac  WHlb  and  frcnn  snch  a  ncrnjsis,  pcrtnration  and  peri  toni  tis 
mav  resiilt.  Prolonged  snppuration  bere,  as  clsewben\  W!ll  caiise  great  de- 
terioration  in  tbe  health  of  tbe  patient  and  mav  even  resni  t  in  deatb.    Asepsis 
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must  be  rigid  throughout  the  entire  course  of  woiind  healing.  After  removal 
of  the  tube,  the  resulting  fistula  is  stimulated  to  promote  more  rapid  closure. 
EcUnococciu  Cyst8. — Echinococcus  cvsts  aYe  trcated  on  the  same  principle 
as  other  cvsts,  but  in  order  to  effect  a  cure  the  sac  lining  containing  the 
echinococcus  hooklets  must  be  either  removed  or  destroved.  This  latter  is 
not  8urely  effected  by  shrinkage  of  the  sac,  and  the  introduction  of  chemicals 
of  sufficient  strength  to  destroy  the  lining  membrane  is  dangerous.  The 
procedure  which  has  met  with  greatest  success  consists  in  the  gradual  separa- 
tion  of  the  mother  sac  from  its  fibrous  capsule  by  allowing  a  stream  of  saline 
solution  to  flow  between  them.  Some  7  to  14  davs  mav  be  occupied  by  this 
procedure,  the  mother  cyst  being  gently  and  gradually  separated  until  finallv 
it  is  entire]y  removed.  A  rapid  shrinkage  of  the  fibrous  capsule  follo\v8. 
The  cavity  is  irrigated  daily  with  mild  iodin  solution.  Should  calctfication 
occur  in  the  cyst  lining,  the  calcareous  deposits  must  be  remoA^ed  with  a  sharp 
curet,  or  healing  will  be  greatly  prolonged  and  a  persistent  fistula  will  result. 


SPLENOPEXT 

Indications. — rixation  of  the  spl6tn  is  rarely  indicated,  a  movable  spleen 
U8ually  being  diseased  and,  therefore,  requiring  splenectomv.  In  movable 
spleen  not  the  seat  of  disease  palliative  treatment  may  be  tried.  A  belt  may 
be  applied  of  the  same  character  as  that  used  in  the  treatment  of  movable 
kidney.  Should  this  not  retain  the  spleen  in  position  and  cause  complete 
relief  of  the  8ymptoms,  splenectomij  is  not  onlv  justifiable  but  it  is  to  be  ad- 
vocated,  if  for  no  other  reason  than  that  it  protects  the  patient  against  the 
danger  of  torsion  of  the  pedicle.  Spleftectomy  is  preferable  to  splenopexy,  as 
the  latter  does  not  in  most  instances  entirely  relieve  the  svmptoms. 

Lanz  citos  a  čase  in  which  ligation  of  tire  splenic  artery  in  a  čase  of  ectopic 
spleen  too  adherent  to  allow  of  removal  effected  cure,  probably  by  atrophy  of 
the  spleen. 

Technic  of  Splenopexy. — (1)  An  oblique  abdominal  incision  parallel  to 
the  ribs  is  made,  12  cm.  long;  (2)  a  peritoneal  diaphragmati<!  pocket  is 
formed  by  a  transverse  incision  of  about  10  cm.  through  the  peritoneum  on 
the  inferior  surface  of  the  diaphragm  at  the  level  of  the  tenth  and  eleventh 
ribs.  The  length  of  this  incision  correspouds  to  that  of  the  anteroposterior 
diameter  of  the  spleen.  The  inferior  lip  of  this  incision  is"  dissectod  over  a 
suflScient  area  to  form  a  pocket  for  the  spleen.  (^)  The  lovver  pole  of  the 
spleen  is  slipped  into  this  pocket  and  thcre  fixed.  To  prevent  the  pocket 
from  enlarging,  the  peritoneum  at  the  boitoin  of  the  pocket  is  attached  to 
the  underlving  tissues  by  a  few  catgut  stitclies.  A  siniihir  pocket  mav  be 
made  bv  dissocting  the  uppor  lip  of  tliis  incision  aud  the  spleen  mav  be  plaeed 
therein,  the  peritoneal  incision  being  closed  dovvn  to  the  pedicle  ((hiibe). 

RYDYG1ER'S  METIIOD. — A  median  abdominal   incision   is  made  and  the 
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I>eritoneuni  is  incised  betwccn  the  teiitli  and  eleventh  riba.  A  pocket  is  then 
fornied  behind  the  peritoneuiii  iiito  which  is  placed  the  lower  pole  of  the  splecn. 
The  gastrospleiiie  ligameiit  is  sutiired  to  the  free  border  of  the  pocket. 

BAKDENI1EUER'S  METHOD. — An  incision  is  made  in  the  axillary  line  from 
the  tenth  rib  to  the  iliac  crest.  The  incision  is  deepened  as  far  as  the  peri- 
toneum,  which  is  first  dissected  out  to  each  side  of  the  abdominal  wound 
and  then  opened.  The  spleen  is  brought  through  this  opening,  and  the  peri- 
tonemn  siitured  down  to  the  hilum.  Additional  sutures  secure  the  spleen 
to  the  tenth  rib. 

SCHIASS1'S  METIIOD.— A  vertical  incision  is  made  15  to  20  cm.  in  length, 
and  is  extended  parallel  to  the  left  costal  margin  transverselj  to  the  right. 
The  omentiim  is  siitured  on ,  Akei  superior  and  inferior  lateral  edges  of  the 
rectangular  flap  and  from  3  to  6  sutures  aro  applied,  securing  the  spleen  to 
the  abdominal  \vall. 

OTHER  METnODS. — Tuffier  sutures  the  spleen  to  the  diaphragm  or  to  the 
abdominal  wall.  Kouwer  fixes  the  spleen  by  surrounding  it  with  gauze  to 
promote  adhcsions. 

After-treatment  of  Splenopexy. — These  patients  should  be  kept  in  bed  for  4 
vvceks  and  should  recline  for  the  most  part  on  the  left  side,  with  the  foot  of 
the  bed  somewhat  elevated.  A  supporting  binder  should  be  woni  for  3  months. 
Corsets  affording  proper  support  should  be  advised. 

£xosplenopez7  consists  in  suturing  the  spleen  outside  the  peritoneal  cavity 
in  the  abdominal  wall,  with  the  idea  of  graduallj  causing  its  elimination. 


SPLENOOLEISIS 

Splenocleisis  (Schiassi)  has  been  advised  in  splenic  anemia.  It  consists 
in  surrounding  the  enlarged  spleen  with  iodoform  gauze,  with  the  idea  of 
producing  adhesions  through  the  contraction  of  which  it  is  hoped  tha.t  reduo- 
tion  in  the  size  of  the  spleen  will  occur  and  also  that  venous  anastomoses 
will  result  and  divert  the  blood  from  the  spleen.  The  results  of  splenectomy  in 
splenic  anemia  are,  however,  so  excellent  that  no  other  operation  need  be 
considered. 
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OPERATIONS   UPON    THE   8MALL    1NTE8TINE,    MKSENTERY    AND   OMENTUM 

KUSSELL    S.    FnWLEK 

SURGICAL    ANATOMY    OF    THE    SMALL    INTESTINE 

Position  of  Small  Inteatinal  Loops, — Tioese  inid  llegrovskv  (*J)  state  froiii 
a  aeries  of  X-ray  examhjatioiis  on  tlie  small  intestine  that  imlividual  coils  of  the 
small  intestine  remain  in  a  fairij  constant  positioiL  Tlioir  experimcnts  were 
rarried  oiit  by  plaeing  iu  the  peritoneiini  small  foreig^i  borliea,  siieh  as  sbat  and 
needle  points,  and  then  dcterniining-  tlieir  position  by  means  of  tbe  X-ray8. 
Thej  found  that  anv  given  loop  maintains  phraiologieallj  its  own  plače  in  the 
abdominal  eavitv.  Periodieal  regular  Tnoveinents  eniild  not  be  deinonstrated, 
nor  did  thoir  niothod  show  anv  re^ilar  contniction  <d'  tbe  intestincs, 

Intestinal  Localization.-  In  operaticms  upon  tlie.sTnall  intestine,  it  is  of  ijn- 
portance  in  nianv  ease«,  in  order  tn  le.s.^en  tlio  tiine  id'  npenrtin^  as  well  as  fnr 
otber  reasons,  to  kitovv  approxiiJiat.cly  vvbat  portion  of  tlic  iideHtinc  is  \mn^ 
handled.  ThiB  i«  particnlarlv  tnie  in  časen  of  olmtnietion  and  perforation,  in 
aiiastoinosis  operations,  in  enten^stoinv,  or  in  inisc^s  in  wlii(*li  one  \vishea  to  trace 
tho  intestine  np  or  down  from  a  preseiitiiig  loop, 

LOCALIZATION  OF  THE  DUODENUM. —  \Vith  tho  exception  of  the  first  por- 
tion,  the  dnodemmi  is  entirelj  retroperitoncal.  Tbe  firat  portion^  eoTitinuous 
witb  tbe  pvlonis,  is  easilv  reneli€»d  aU^vr  tbe  tnmsvrrse  cnton  and  to  tbe  left 
of  tlie  j[ralb<luetH.  The  des^^ending  p^irtion  is  best  expc)sed  bv  ilividinir  tlie  tnifer 
laver  of  the  aseending  ineaocohMi  thronghont  hs  npi>er  tbird  when,  by  rolling 
the  asceiiding  mei^ocolon,  together  with  tlie  pvlonis,  toward  tlie  patient's  left,  the 
on  ter  aud  poaterior  \valla  of  tho  deaeending  portion  of  the  duodennm  are 
broiight  into  view.  To  expo8e  the  trans verse  portion  of  the  duodcnnni,  tho  least 
dangerona  coiirse  is  to  divide  tbe  inferior  laver  of  tbe  Tne9entery  of  tlie  small 
intestin^  juat  above  the  bifnreation  of  tbe  aorta ;  tbis  givcs  aecess  to  tbe 
dnodennm  as  it  croases  tbe  spina!  e<dnmn  inmiediatelv  below  tbe  supertor  mesen- 
teric  vessels.  In  Jabonlay's  entero-aiiastomosig  tbe  transverse  portion  of  the 
dnodennm  on  the  right  of  the  snperior  nieseuteric  artcrv  is  iitilized. 

LOCALIZATION   OF  THE   FIBST   PORTrON   OF  THE   JEJUNUM.— Tbe  trans- 
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verse  colon  is  drawn  out  of  the  abdominal  incision  and,  by  steady  tractioii  to  thc 
right  and  upward,  the  mesocolon  is  brought  out  until  the  jejiuiiim  comes  into 
view.  On  drawing  the  jejunum  tight,  the  fold  of  peritoneum  vvhich  fornis  the 
ligament  of  Treitz  is  shown.  This  peritoneal  band  has  its  origin  on  thc  trans- 
verse  mesocolon  and  extends  down  on  to  the  beginning  of  the  jejunum,  acting 
as  a  suspensory  ligament.  It  is  an  important  landmark,  as  it  leads  to  the  base 
of  the  vascular  arch  of  the  middle  colic  arterv  and  aecurately  marks  the  plače  in 
the  transverse  mesocolon  through  which  the  stomach  wall  may  be  dra\vn  in 
posterior  gastro-enterostomy.  From  its  origin  thc  jejunum  comes  dircctly 
backward  and  to  the  left  into  the  left  kidney  pouch  beneath  thc  splenic  flcxurc 
of  the  colon.  At  its  origin  the  mesentery  of  thc  first  portion  of  the  jejunum 
Hes  posterior,  and  the  free  surface  of  the  intestine  is  directcd  antcriorly. 

The  ligament  of  Treitz  is  usually  small  but  may  extend  several  inches  do\vn- 
ward  upon  the  anterior  surface  of  the  jejunum.  In  using  this  portion  of  the 
jejunum  in  the  no-loop  operation  of  posterior  gastrojejunostomy,  it  is  necessary 
that  any  considerable  formation  of  the  ligament  of  Treitz  be  freed  from  the 
anterior  surface  of  the  gut.  The  duodenojejimal  fossa,  present  in  about  48  per 
cent.  of  cases  (Deaver,  8),  is  below  and  to  the  left  of  the  terminal  portion  of 
the  duodenum. 

LOCALIZATION  OF  THE  REMAINDER  OF  THE  SMALL  INTESTINE. — Thcrc 
are  2  points  which  it  is  desirable  to  know  concerning  the  localization  of  the  re- 
mainder  of  the  small  intestine:  First,  the  approximate  position  of  the  loop  in 
que8tion;  second,  the  direction  of  the  loop.  Monks  (26)  has,  in  a  study  on  the 
cadaver  and  also  on  the  living  subject,  determined  certain  facts  regarding  these 
points  which  are  of  value  in  operative  work  on  the  small  intestine.  The  results 
of  his  investigations,  which  have  been  confirmed  by  later  experience,  show  that 
the  approximate  localization  of  a  loop  of  the  small  intestine  and  the  determina- 
tion  of  the  natural  direction  of  that  loop  are  quite  possible.  It  must  be  remem- 
bered,  however,  that  the  condition  of  the  intestine  in  life,  especiallv  when 
modified  by  phvsiologic  changes,  by  extreme  distention,  adhesions,  acute  in- 
flainmatory  conditions,  ascites  or  tumors,  may  render  localization  and  the  de- 
termination  of  the  direction  uncertain.  In  the  prcscnce  of  infection,  for  ex- 
ample,  the  danger  of  spreading  the  infection  vvould  prohibit  a  thoroiigh  ex- 
amination  of  the  deeper  parts  of  the  mesentery,  this  latter  being  one  of  the  aids 
in  the  determination  of  the  direction  of  the  gut.  It  is  not  possible  bv  anv 
method  to  make  accurate  localization,  but  approximate  localization  can  be  made, 
and  this  is  better  than  no  localization  at  ali. 

1.  Localization  of  the  Loop. — Eoughly  it  may  be  stated  that  the  upper 
third  of  the  small  intestine,  beginning  at  the  end  of  the  duodenum,  is  located  for 
the  most  part  in  the  left  hypochondrium ;  the  middle  third  of  the  small  intestine 
is  probably  in  the  middle  section  of  the  abdomen,  while  the  lowcr  third  is  proba- 
bly  in  the  pelvis  and  right  iliac  region.  Taking  the  average  length  of  the  small 
intestine  from  the  end  of  the  duodenum  to  thc  cnd  of  the  ilcum  as  21  ft.,  Monks 
divides  the  gut  into  3   parts  aiid  diffcrentiates  these  parts  from  cach  other 
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tlimui^h  tliu  (lifTcrcMčos  in  the  ititestiiir  itsolf  tiiid  in  tlie  mesentorv.  The  eliarac- 
tt!ristiL's  of  tlic  iiitestiiie  whk'h  are  ju^ted  ure  i^ize,  thiekness,  traiislncency,  vascu- 
laritv,  color,  the  feel  of  the  %^alviila'  coiiiiiveutess,  contents,  and  the  resistance  at 
the  2  eiids  of  the  howel.  As  regards  the  iiie^eiiterv  the  differentiation  is  inade  as 
to  thickness,  triinslueenev,  hmettos,  tahs  of  fat»  ske  of  vessels,  length  of  the  vaša 
rfM:*ta,  re|ruUirity  and  eonrsc  in  the  distrihiitirm  r>f  the  vaša  reeta,  numl>eT  of 
hranehes  to  the  me^enterv,  mesent^ric  loops,  the  part  of  the  mesenteric  root  iu- 
dieided  hv  the  stretrhed  nieseiderv,  luid  the  jKiint  of  resistance  in  reference  to 
the  median  liiie,  t  h  is  Intter  boinu'  of  val  ne  on  I  v 
if  the  incision  is  in  the  median  line. 

TakiBi^  up  in  order  the  varions  points 
\vhieh  are  to  detennine  the  ditferenee  hct\veeii 
the  sc^etions  of  intestine,  JTonk^  eonsidera  tirst 
what  part  of  the  sniiill  iiiteatine  we  mav  expe<:*t 
to  lueet  in  anv  one  of  the  viirions  ubdoniinal 
ineisions.  It  wa8  funnd  that  in  norma!  eondi- 
tiong  tlie  npper  f)  feet  or  so  of  tlie  jejnnnin  is 
cniifined  to  the  left  hvpot^hondriae  regiim^  oc- 
enp\  iii^  the  deep  fnssji  imder  the  rihs  in  sneli  a 
position  that  these  efiils  would  not  iisnallv  be 
cTieonntered  thnnigh  anv  id*  the  ordinarv  ah- 
domiiial  iueisions.  The  middle  part  of  the 
intestine  nsiiallv  oeenpies  the  eentral  portion 
t»f  the  abtlomen,  while  the  lower  part  is  gener- 
aily  in  the  pelvis  and  in  the  right  ihac  fossa 
(Fig.  1).  An  incision  anywhere  aV>ove  the 
npper  line  \vill  prohablv  diselnse  loops  belong- 
in^^  tn  thn  npper  third  <d'  the  intestine;  an  in- 
eision  near  tln?  seeond  Hne  \vill  diselnse  loops 
be]onp;in^  to  the  iniddle  third,   while  an   in- 

f*ision  be!nw  the  secnnd  line  will  d  i  se  I  oso  loops  bel*  mg  i  o*:  to  the  h)wer 
tliird.  Whi!e  this  is  nsuallj  the  ruk\  there  are  occasional  iind  niarked  ex- 
ceptions* 

Tho  second  poiut  for  eonsideration  is  the  lenf!;th  of  the  intestine*  The  leii^h 
of  the  intestine  varies  greativ  in  different  individuals  and  bears  no  known  re* 
hih(Mi  U\  tlie  atie  or  sex.  Of  ihu  snbjcets  exainineil  hy  Monk.s,  the  shortest  intes- 
tine vvns  15  ft.,  the  longest  v2^  ft,j  the  average  heint^  aboiit  21  ft  Tt  wa9  noted 
in  severa  1  iiisfan<*es  when^  tlie  intestine  Waa  ver  v  Ion  42;  ti  ud  the  1  nesen  ter  v  was 
aiso  of  nnnsmd  l<'n;Litli  and  tbat  the  vasn  recta  wf're  lonner  thiin  tht^  averag^e.  It 
wns  also  noted  in  a  few  cast^  wliere  the  irittmtine  \vas  shorter  that  the  mesenterj 
and  vnsa  recta  were  also  inelined  to  Ik-  sliort.  Oceasionallv  it  wa8  possible  to 
estiraate  with  some  snecet^s  the  approsiniate  len^4h  of  the  bowel  by  loeahzin«^  the 
first  loop  and  bv  piittine:  tlie  mesenterv  |?ently  on  tlie  stretch  and  examinin.e: 
the  vaša  i^ecta  to  detennine  r\vhether  the  mesenterv  and  vaša  itjcta  were  longer  or 


Fio,    1. — DiAOR/LM   Deftninčj    Upper, 

MlDI>LE     AND     LOVBR     THlim«     OP 

f^MALL  Intestine.  Twt)  oblique 
liuea  (hJack)  are  drawn  a  t  rij^hi 
ariRlcB  to  the  two  extrcinilipH  uf  the 
Ittie  (dotU^dj  af  tli**  mt^j^enteric  root. 
The  iipppr,  unddle,  and  lowpr  oom- 
partijipnt*(  here  indicatetl  contain 
rr{*pc'rtiv<'l>^  in  mocit  iiiittaucea  ihe 
upjHiT^  iniddle,  and  lowcr  third  of 
the  aniall  intestine.  (Monka.) 
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sliorter  tlmii  tlie  avera^re  for  tliat  part  of  the  tiil)e;  if  longer.  It  was  estimated 
that  tlie  inte^itine  was  above  the  average,  that  is  more  than  21  (L;  if  Bhorter,  it 
was  considered  probable  that  the  iiitestine  waa  below  the  average,  \em  than  21 
ft,  This  part  of  Monks'  investi^tioiij  however,  has  not  been  worked  out  fullv 
enough  to  be  reliable. 

8ize  of  tke  Iniestine, — Normallj  the  diameter  of  the  gut  is  greatest 
above  and  gradiiallv  diminishes  iii  size  downward  to  the  lower  third,  where  it 
remaiiJis  aboiit  the  same  for  the  remaiiider  of  the  gut.  The  diameter  varies  ao 
much,  ho\v€nTr,  iiiuler  j>atliologieal  couditions  of  contractioii  or  disteution  that 
a  knowledge  of  the  different  diameters  would  not  be  of  much  value. 

Tkieknesa  of  ihe  Intesline.—Dne  to  the  presenee  of  large  and  niimerons 
valvulii*  conniventcs  ami  the  great  development  of  the  muscuh\r  lajers,  the  iipper 
part  of  the  small  iutestiTie  is  normally  thicker  than  aiiv  other  part,  The  thiek- 
ness  graduallv  deci-^asea  \iut\\  the  lower  third  of  the  giit  is  reached,  where  it  re- 
maiiis  aboiit  the  same  until  the  lower  %  or  3  ft.  of  the  ileum,  where  it  again 
inoreasea.  dne  to  the  inorease  in  the  mnsciilatnre  of  the  gnt  at  this  point.  Again, 
this  nomia!  thickiiess  cannot  serve  alone  as  a  giiide  in  pathological  conditions, 
for  ehrtmic  obstnictioii  maj  cause  an  increaaed  thickness  due  to  hypertrophy  of 
the  nnusenhir  wall8  of  the  gnt,  while  distcntion  by  gaa  greatlj  increases  the 
appareiit  ahe,  witli  conae<jnent  apparent  diminiahnient  of  the  thickneaa  of  the 
wall 

Color  arui  (Jeneral  Vaseulartty, — The  npper  part  of  the  l>oweI  in  a  nomial 
condition  is  bright  pink  or  red  and  exhibit8  a  great  numfcer  of  branching  vessela 
of  good  size.  As  we  go  down  the  tube,  the  color  graduallj  fades,  and  the  vaacu- 
larity  growa  lesa  and  lesa  raarked* 

Vahulw  Vonnivenies, — ^In  the  npper  part  of  the  bovrel  theae  are  large  and 
niuneroua  and  can  be  readilj  feltj  and  generallv  scen  aa  pinkiah  or  whitiah  rings, 
more  or  less  complete,  ahont  the  gnt.  Thcy  graduallv  decreaao  in  nnniber;  anri 
especiallv  in  size,  nntil  a  point  is  reached  which  Monks  detennined  to  be  ahout 
14  or  15  ft,  from  the  duodennm,  bevond  which  they  are  seldom  felt  or  aeen, 
althoiigh  the  distanee  to  whieh  they  extend  varioa  aomevvhat.  This  variation 
has  apparently  nothing  to  do  with  the  variationa  in  the  length  of  the  tube, 

Conienis  of  ihe  Iniesiine, — Food,  if  preaent,  increaaea  aonievvhat  in  con- 
flistency  toward  the  lower  end  of  the  intestine, 

Bešisiatjce  ui  the  Two  End.s  of  the  BoiveL—Vvhen  one  end  of  the  loop  whieh 
is  high  up  in  the  ah  domen  is  gen  t  Iv  pni  led  npon  and  reaiatanee  is  felt,  the  loop 
ia  probahlj  cloae  to  the  duodennrn,  \\Txen  one  end  of  the  loop  low  down  ia  pnlled 
npon  and  resiatance  is  met  with,  the  loop  is  prohably  a  short  diatance  from  the 
ileoceeal  val  ve. 

Getteral  Vascularibj  of  tke  Meseni  en/  Near  the  Boweh — Oppoaite  the  npper 
portion  of  the  bowel  the  nieaenterie  vessels  are  distinctlv  larger  than  oppoaite 
anv  other  part  of  it  Theae  veasela  grow  snialler  and  amaller  aa  we  progresr^i 
dowTiward,  nntil  the  lower  third  of  the  gnt  is  reached,  where  they  remain  ahotit 
the  same  aize  as  far  aa  the  ileoceeal  valve.    The  main  branchea  of  the  snperior 
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Fio.  3.^Ixiop  o  K  1ntb8ttxb  at  6  Fbut.  (Motik».) 


to  the  8iMe  of  tlio  intestine  w!ii(*h  thev  supplv,     Tlie  meseiitt*rii*  veiim  are  ar- 
ran^^ed  Jii  a  iiiaiiiier  soinewhiit  siinitur  to  tlie  arteriea. 

The  Loops  of  the  Mesenteric  Venseh. — Opposite  tlie  upper  part  of  tlie  bowel, 


part.     As  a  riile,  secondarj  luopB  becoiiie  a  permanent  featiire  ut  alKUit  the 
fourth  foot    Eurtber  dowiiward  the  secondarj,  and  possiblv  the  tertiarv,  loops 


Fig.  7.— Loop  or  Intbstinb  at  20  Fbbt.  (Monks.) 


Thr  Vaša  R frf a.—  0\y\tiy^i\ v  thv  iip|>er  puri  uf  tlie  iotestine,  tlie  Vi\^ti  m-tsi 
are  aeen  to  be  3  to  5  cm.  lon^^  \vheii  n  lt»op  of  the  ismall  intestine  on  whicli  tlicv 
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niii  is  lifted  iip  so  as  to  pitt  tlieiii  gently  on  the  atretch.  Thej  are  straightj  large 
and  regiil^^r,  and  rarelv  give  otf  hraiiehes  in  the  roesenterv.  In  the  lower  third 
tbey  are  very  short,  heing  generallv  less  than  1  cm.  in  Icngth,  Ilere  they  are 
less  straight,  smaller,  and  less  regnhir  and  have  frequeiit  branches  in  the  mesen- 
tery. 

Thichness  and  Translurenftf  of  the  MfHenirrtj. — Both  the  thickncss  and 
tranHincencv  of  the  mesenterv  varv  material ly  in  diffcreiit  siihjeets.  The  more 
fat  the  moro  opaque^  and  vicc  ve  rs  a,  The  th  in  nest  pa  rt  of  the  mesen  ter  y  is  ad- 
jaeent  to  the  nppcr  part  of  the  intestiiie;  ]ower  down  the  adjacent  niesenterv 
becomes  thieker  aiid  tliiekcr,  dno  apparentlv  to  a  deposition  of  fat  and  to  the 
preseiiee  of  a  ligainent  of  tihrons  ond  p!ain  mnsciilar  tissne  %vhich  is  thoiight  to 
aid  in  the  siipport  of  the  I(>\ver  coils  of  intestine*  In  the  npper  part  of  the  nieaen- 
tery  and  intestine  we  find  the  thinnest  part  of  the  mesenterv  opposite  the  thiek* 
cst  part  of  the  tube,  and  furtlier  down  we  have  the  thickest  part  of  the  mesen- 
terv  opposite  the  thianest  part  of  the  tube,  The  traiishicenev  %aries  enonnouslv, 
At  times  the  mesentery  in  the  npper  part  is  so  free  f rom  fat  as  to  be  quite  trans- 
parent, and  in  thin  individaals  the  mesenterv  may  transrnit  some  light  at  anv 
part,  Tn  other  cases  it  ij*  qiiite  opaqne,  cspeeiallv  lielo\v,  where  there  niay  be  so 
nnieh  fat  in  adipose  anhjects  as  to  coneeal  the  vessels  entirelv.  Monks  found  one 
point,  however,  common  to  aH  cadavers  which  he  examined.  If  a  loop  of  the 
iippennost  part  of  the  intestine  is  raised  aiid  held  in  sndi  a  position  as  to  permit 
light  to  shino  fhrongli  the  mesenterv,  it  %vill  he  notieed  that  in  the  portion  of  the 
me8entery  eh»sest  tt»  the  gnt  little  transparent  spaces  exist  betweeii  tbe  vaša 
reeta.  These  he  (-al Is  fnneffrs,  Tliev  are  nhiiost  alvvavs  present  opposite  the 
upper  part  nf  the  gnt,  even  in  the  thi(*kest  inesenteries,  Thev  gradnallj  grow 
smaller,  beeome  streakc*d  \vith  fat,  and  flisappear  at  about  the  eighth  foot.  In 
occasional  eases  thev  may  persist  to  the  end  of  the  gnt. 

Tah<š  of  Fat  Close  to  Ihe  Mesenterlc  Ihrder  of  the  Intestine. — In  that  part 
of  the  ntesenterj  adjacent  to  the  lo\ver  third  of  the  gnt  there  are  usnallv  fonnd, 
except  in  the  thinnest  snbjeets,  little  masses  of  fat  which  project  from  the  mesen- 
terv  toward  the  bowel  or  even  exteiid  n])on  it.  In  one  very  fat  aubject  these  tabi 
\vere  present  from  one  end  nf  the  intestine  to  the  other. 

The  varions  points  whieh  have  been  so  far  emimerated  are  8hown  in  the 
accompanving  ilhistratirms  ( Figs.  2,  -],  4,  5,  (i,  7). 

DireviioH  of  the  Sfrefrlted  Metiettifnj, — By  gently  pnlling  npon  the  loop  of 
presenting  intestine  in  sneh  a  direetion  as  to  pnll  away  from  the  known  line 
(Fig.  1)  of  the  mesenterie  attadnnent  an  approxiniate  idea  as  to  the  part  of 
the  mesenterie  root  which  responds  can  l)e  obtained  by  noting  the  direetion  of 
the  line  of  resistance.  This  will  sngge^^t  to  \vhieh  part  of  the  intestinal  tube  the 
loop  belongs.  The  valne  of  this  test  is  more  notieeable  when  made  tbrougb 
ineisions  wbieh  make  it  possiblo  to  pnll  the  loop  at  right  angles  to  the  mesen- 
terie root  than  tlirongh  ineisions  where  the  pnll  is  obliqne. 

In  median  ineisions  pnlling  tbe  loop  of  intestine  downward  will  determine 
with  eonaiderable  eertaintv  whether  the  line  of  resistance  from  above  is  from 
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the  median  line  of  the  body  or  from  the  left  or  right  of  it.  The  more  the  line 
of  resistance  wheii  puUed  from  below  downward  inclines  to  the  left  the  nearer 
is  the  loop  to  the  duodenum ;  and  the  more  it  inclines  to  the  right  the  nearer  it 
is  to  the  ileocecal  valve. 

The  table  by  Monks,  page  325,  8hows  the  iisual  characteristics  of  the  dif- 
ferent  portions  of  the  small  intestine. 

2.  Determinatign  of  the  Direction  of  the  Loop. — A  given  loop  of  in- 
testine is  held  parallel  to  the  mesenteric  root.  If  the  loop  has  been  rotated 
and  there  are  tivists  in  the  mesenterv,  they  are  determined  by  the  operator  pass- 
ing  his  finger  first  down  one  side  of  the  mesenterv  and  then  down  the  other.  If 
this  digital  exploration  shows  that  there  is  a  twist  in  the  mesenterj,  the  bowel  is 
rotated  until  the  mesenterv  is  free  from  twists.  \\^ith  the  mesentery  onee  free 
from  twists  and  the  bowel  parallel  to  the  mesenteric  root,  the  end  of  the  loop 
pointing  downward  is  the  one  nearest  the  ileocecal  valve.  While  this  idea  is 
original  with  Monks,  it  is  not  a  new  one,  and  he  gives  credit  for  its  previoiis 
description  to  Woolsey  (32),  and  also  notes  that  it  is  mentioned  in  Stimson's 
"Operative  Surgery"  (30),  and  referred  to  by  Rand  (27)  in  the  London 
Lancet. 

Another  method  of  determining  whcther  the  mesenterv  is  twisted  or  not  is 
by  pulling  upon  the  2  ends  of  the  loop,  when  the  twist,  if  present,  will  usually 
show  in  the  mesenterv.  This  latter  is  of  advantage  in  cases  presenting  infection 
since  it  allows  the  determination  of  direction  withoiit  digital  exploration  of  the 
mesenterv.  Faihires  are  possible,  as  when  the  wonnd  is  so  far  away  from  the 
mesenteric  root  that  the  latter  cannot  be  reached  with  the  finger,  or  when  com- 
plicated  twists  or  extensive  pathological  processes  prevent  proper  manipulation 
or  view  of  the  mesenterv. 

Both  sides  of  the  mesentery  should  be  examined,  the  findings  on  one  side 
being  verified  by  the  findings  on  the  other.  At  times  this  may  be  done  with  the 
thnmb  and  fingers  of  one  hand  in  the  following  manner.  The  loop  of  intestine 
is  gently  lifted  from  the  abdominal  cavity.  With  the  assistant  grasping  its  2 
extremities  and  holding  it  siispended  horizontally,  the  siirgcon,  placing  his 
thnmb  on  one  side  of  the  mesentery  and  his  fingers  on  the  other,  insiniiates  them 
8lowly  toward  the  root  of  the  mesenterv,  the  slack  of  the  mesenterv  being  taken 
by  his  other  hand  and  the  hands  of  the  assistant.  A  twist  can  be  determincfl 
usual]y  before  the  mesenteric  root  is  reached.  If  there  is  a  twist,  the  loop  of 
bowel  is  rotated  and  the  mesenterv  again  examined.  If  there  is  no  twist,  when 
the  loop  lies  parallel  with  the  mesenteric  root,  the  iipper  end  is  the  proximal  end 
of  the  loop  and  the  lower  the  distal  end. 

LOCALIZATION  OF  THE  TERMINAL  ILEUM:  MONKS*  METIIOD.— The  fore- 
finger  is  carried  over  the  psoas  miiscle  and  the  iliac  vessels  on  the  right  side, 
keeping  the  finger  tip  close  to  the  parietal  peritoneum  and  so  entcring  the  pelvis. 
The  finger  is  then  tnrned  on  its  own  axis  and  hooked  npward,  the  peritoneum  at 
the  back  part  of  the  pelvis  being  followed  carefnlly.  In  this  procedure  the 
finger  usually  goes  behind  the  ileum,  entering  the  cavity  on  the  left  side  of  the 
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mesenterv  where  t!ie  fingcr  comes  againat  tlie  Iower  side  of  that  atructiire.  Tho 
tliiimb  and  forefiiiger  then  close  iipoii  eacli  othcr,  grasping  what  is  between  tliem. 
Wiieii  tli  is  is  l^roiiirlit  froiu  among  the  coils  of  tlie  intestine  it  will  iisiiallv  be 
foimd  to  he  a  lodp  of  tbe  ileum  qiiite  eloise  to  the  ileooecal  val  ve.  This  is  easier 
of  acconiplislimeiit  if  the  last  part  of  the  ileuiii  is  in  the  pelvis.  In  about  50  per 
cent.  of  the  case?i,  howevei%  the  gait  lies  above  the  ileoeecal  valvo.  \Vith  pnietiee* 
the  lower  part  of  the  ileum  ean  be  traced  frnm  its  mesenterv  at  the  lower  eiid 
of  the  mesen  ter  i  C  root. 

IDENTIFICATION  OF  THE  PELVIC  FOLD  IN  THE  MESENTERVi  MONKS' 
METU  OD, — Tliat  pit  rt  of  the  mesenterv  vvliic-li  deseendi^i  iiito  tlie  pelvis  froni  the 
hnver  end  of  the  mesenteric  rtMi»t  can  usualiv  1k*  felt  distinetlv  bv  the  examin- 
ing  forefinger.  The  determination  of  this  fold  ia  of  vahie  as  a  landniark  as  a 
poiiit  of  eiitrajiee  in  tlio  pelvis  to  the  great  fossa  on  the  left  aide  of  the  mesen- 
terv. It  is  oni  v  neeešsarv  to  piish  the  finger  aroimd  it.  The  presenee  of  thi« 
pel  vi  C  fold  may  al  so  assist  the  siirgeon  in  tinding  the  lower  part  of  the  i  len  m. 

Visceral  Attachment  of  the  Mesentery. — The  2  leaves  of  the  mesenterv  be- 
gin  to  separate  alnjiit  7;^  in.  froiu  the  iniestine,  leaving  a  triangnlar  space  at  the 
base  of  the  intestine^  averaging  abont  5/16  in.  in  width,  uncovered  by  peri- 
toneiim.  This  spaee  is  filled  bv  the  vessels  and  nerves  of  the  giit  and  by  deli- 
cate  fibers  nt  e<inneetive  tissue,  together  with  a  varving  a  m  on  nt  of  fat.  It  is 
iiere.«>5arv  that  the  snrgeoti  bear  this  in  mind  in  performing  an  end-to-end  anas- 
tomiisis  as,  wUli  this  arrangement  of  the  peritonenm,  it  is  obviona  that  an  ordi- 
narv  sntnre  \vill  not  bring  the  peritoneal  snrfaees  into  contaet,  For  this  reasoii 
?^pec'iitl  stitrhes  have  been  devised  for  se<'iiring  the  intestine  at  this  point 

Relative  Functional  Value  of  the  Jejunum  and  Ileam.—This  point  is  of 
praetieal  iiiiportanfe  in  resection  of  the  intc^tine.  The  jejnnnm  is  far  more 
impoj'tant  fnnetionallv  thaii  tlie  ilenni.  Conservation  of  the  former  is,  there- 
fore,  necessarv,  while  large  portions  of  the  latter  mav  be  reseete«!  and  vet  a  snfti- 
cient  length  of  intostine  be  left  to  carrj  on  nntrition  properlv.  Fortniiatelj  for 
the  indi vidim  1,  jKittK^logieal  lesions  are  more  frequent  in  the  less  important  part 
of  the  ilenm. 

Effect  of  Extenaive  Resections  of  the  Small  Intestine. — Flint^s  experiment8 
nO)  show  ihnt  in  dogs  as  miieh  as  M  iier  eent.  of  the  small  intestine  mav  b-:* 
removed  withont  a  fatal  resnlt.  The  animals  gi*a<lually  retnrn  to  a  contlition 
of  praetically  norma  1  wcight  ami  metabolism  \vhen  maintaineil  on  a  favorable 
diet  nmler  good  fonditions.  Iveseetions  of  75  per  eent.  and  even  more  may  be 
snndvedt  bnt  sneh  animals  are  not  liablc  to  sho\v  a  trne  recoverv.  In  aH  eases, 
the  aninuils  snfFer  at  first  from  severe  diarrhea  and  froni  ravenous  thirst  and 
appetile,  from  whieh  thev  gradnallv  reeover,  Following  reeoverv,  bovvever, 
thev  remain  pxtremely  sensitive  to  nnfavondde  eonditions  of  diet  and  living. 

Metaboti''  stndies  on  sneh  animals  sliow  marked  inereasc^  in  the  exeretion  of 
nitrogenons.  fattv  and  earbohvdrate  elements.  Carbohvdrates  are  absorbed  to 
ilegree  (»onsidenddv  idiove  Tiormal  after  eompensation  is  established.  An  in- 
ea&Je  in  the  amonnt  of  fats  fetl  mav  load  to  increaseil  eliinination  of  nitrogen 
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and  fats.  Hvpertrophv,  as  well  as  hyj>erplasia,  occurs  in  the  portion  of  the 
amall  intestine  left.  There  is  no  regeneratinn  of  either  the  villi  or  crvpts.  By 
eampiitation  it  waa  foiind  fbat  in  favonible  eases  approximately  tlie  orifj^inal 
epitbelial  area  \vas  restoreci  bv  tbe  kvpertropbic  process.  It  was  fmind  tbat 
snmller  resections  than  50  per  cent*  niay  be  fonowed  by  severe  metabolic  dis- 
tnrbaneesj  and  oven  inanition  and  death.  A  stiidv  of  tbe  literature  9bow3 
tkat  the  resiilts  are  siinilar  in  human  beings.  The  metabolic  disturbances  bear 
no  relation  to  the  ainount  of  intestine  rcmoved.  Beeause  of  tbis  uiicertaintv,  as 
sraall  an  amount  as  possible  should  be  rcaeeted.  The  diet  of  snch  patienia 
slionld  be  poor  in  fat  and  relativelv  rich  in  oarbohvdrateB  and  of  a  readily 
assimilable  character. 


ANOMALIES    OF    THE    SMALL    INTESTINE 

Congenital  Anomaliea,^ — These  are  dne  to  failure  of  rotation  and  arrest  of 
developnient. 

ANOMALIES  OF  THE  DUODENUM. — Dwight  states  that  the  fixed  portion 
of  the  duodennm  ends  in  front  of  or  aUght]y  to  the  right  of  the  vertebral  column 
in  10  to  12  pcr  cent.  of  adnlt  eases  instead  of  on  the  left  side  as  is  nsuaL  The 
portion  of  the  duodenuui  ordinarilv  retroperitoneal  mav  kave  a  niesentery. 

ANOMALIES  OF  THE  JEtJUNUK. — In  a  few  casea  absence  of  tke  mesenterjr 
of  the  iipper  portion  of  tke  jejunum  bas  been  recordetl.  Snek  anonnilies  have  a  , 
practical  bearinfr  in  gastro-enterostoniy.  The  peritoneal  fold  of  Trietz  may 
extend  for  a  distance  of  eeveral  i  nebes  on  the  convex  gnrface  of  the  jejunum 
and  reipiire  seetion  before  perfonniug  the  *'no-loop*'  operation  in  posterior 
gast  ro-e  1 1 1  ero  stomy , 

ANOMALIES  OF  THE  ILEUM— Itarely  the  longitndinal  bands  of  the  colon 
may  extend  for  some  distance  on  the  ilenm. 

MECKEL^S  DIVERTICULUM.— ileekers  divertienlum,  the  remnant  of  the 
omphalomesenterie  duot,  is  foiind  on  the  free  border  of  the  terminal  portion  of 
the  ileura  in  tke  neighborhood  of  the  ileoceeal  val  ve,  thongh  it  kaa  been  noted  as 
occurring  in  otker  portions  of  the  small  intestine.  It  is  said  to  be  present  in  2 
per  cent.  of  the  cases  exannned.  In  niv  experienee  it  is  nnieh  more  rare.  It  ia 
a  reetangnlar  implantation  compoaed  of  ali  the  coats  of  tke  intestine  and  is  mor© 
tkan  2  cm.  in  length.  Its  shape  varies  froni  that  of  a  tbnnib-sbaped  sae  with  a 
wide  and  open  base  to  a  narrow-lnmened  appendix.  A  teniiinal  tilament  is  at 
times  present  whick  Tnay  be  free  or  attached  to  the  abdominal  vvall,  mesenterj, 
or  any  other  part  of  tke  intestine.  Tke  nsnal  loeation  is  within  6  ft.  of  the 
ileoceeal  valve,  bnt  it  Inis  been  fonnd  on  the  jcjnnnm  and  even  on  tke  duodennm. 
It  is  of  surgical  impfirtance  throngb  its  liabilitv  to  inflammation  and  frora  the 
faet  tkat  it  is  stated  t**  be  tke  ciiUMe  of  intestinal  obstrnction  in  6  per  cent.  of 
cases. 

ExoisioN  OF  Meokel'8  Divkhticulum,— The  treatment  for  Meckers  di- 
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verticulinii  is  exebiou.  As  the  base  is  rectangiilar  and  large,  hivaglnatioii  of 
tho  stiniip  following  amputatioii  of  the  divertieulmn  woiild  not  only  prodnce  to<3 
nnicli  mirrovviii^  nf  the  sina II  intei^tine  at  the  point  of  invaginution,  thiis  leadiiii^ 
to  aii  obfltnietiou,  biit»  failing  this^  might  also  canse  an  intii?snsccption  trom 
the  projeetiou  of  the  stiirnp  inside  tlie  howeh  Complete  excision  of  the  di- 
verticuhim  nnist,  therefore,  be  praeticed,  with  plastic  repair  of  the  opening  into 
the  iii  testi  na  ff  tliis  is  inipraetieable  on  aeconnt  of  inflanimatorv  oliansres  in 
the  iiitestinf]!  wall  itself  or  heeause  the  caliber  of  the  intestine  would  l>e  too 
^reatlv  iiurrowed  or  kiiiked,  then  reseetion  of  that  portion  of  the  intes- 
tine henriiJi:  the  divertieiihun  should  be  practieed,  folknved  hv  eiid-to-end 
or  laterai  anaistoniosis.  When  met  with  iu  the  eovirae  of  a  laparotomv  for 
other  lesions,  ita  reraoval  will  depend  npon  whether  there  are  present  anv 
evidence«  of  previoiis  intlannnation.  If  no  evidenee  of  previons  inllanima- 
tion  19  prenent  and  if  the  divertieuhim  is  of  the  tjpe  with  a  broad  open 
base,  the  indication  for  excision  is  not  imperative;  otherwi8ej  it  should  be 
remr^ved, 

Acquired  Diverticula. — llodenpvl  (15),  in  1000,  8howed  a  specimen  of  di- 
veilienlom  of  tho  dundenuni.  Aetpiired  divertieiila  mav  be  reeoguized  Vi  v  the 
following  eharacteristies.  Thev  are,  as  a  riile,  multiple,  small,  thin-walled  and 
roimd  or  ovoid  in  shapc.  Tliev  appear  aa  heruial  protrnaions  nf  the  miieous 
membrane  throogh  the  tihcrs  of  the  miisevilar  coat.  They  are  lesa  frecpient  in  the 
sniall  intestine  than  in  the  colon  and  rectimi.  Some  acquired  diverticula  have 
aH  the  coata  of  the  intestine. 


GENERAL    CONSIDERATIONS   IN    OPERATIONS    UPOK    THE    SMALL 

INTESTINE 


trnderlying  Principles.— Operations  npon  the  small  intestine  shonld  be  done 
as  far  ns  po^sihle  ontside  tlie  ahdomen.  The  intestines  nmat  he  handled  gentlv 
and  proteeted  froni  coolin^^  Ganze  \vnuig  ont  of  liot  aaline  or  hot  olive  oil  is 
iisefnl  in  this  regard.  Shoek  in  ahdominal  operationa  is  lar^lv  preveiite<l  by 
tlie  enitable  prof  eet  ion  of  the  peritoneal  surfaces.  Tlie  nse  of  olive  oil  mtt  oni  v 
protects  the  perittvneal  eovering  bnt  tenda  to  prevent  adhesions.  One  of  the 
tirst  retpiisitea  is  akill  in  the  nse  of  the  needle  and  thread,  This  can  he  aoquire<l 
oniv  bv  praetice  either  ojMm  tlie  intestine  of  dead  animals  or,  preferablv,  npon 
tho  intastine  of  the  livinf^  nninial,  for  in  the  hitter  errors  in  tpelniie  ean  be  de- 
teeted  a  t  nntopsv. 

Tlio  nnderlvinp  principlea  of  operationa  npon  the  intestine  are  the  approxi- 
mation  of  j>oritoneal  snrfaeoH,  the  seenrintj:  of  water-tiij:ht  approxii!iatio!i,  the 
provision  for  an  a(!e<piato  blood  anpjdv  and  tlie  avoitlanco  of  aoilins;  of  the 
peritonenm.  Xo  matter  wliat  fonn  of  antnre  or  meebanical  device  is  naed^  these 
pri  nt' j  ples  mnst  he  ohserved. 

Prevention  of  Contamination  of  the  Operative  Field, — This  is  aec*fniiplidied 
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by  means  of  various  forms  of  intestinal  clamps.  In  placing  clamps  upon  the  in- 
testiue  for  the  purpose  of  preventing  escape  of  contents,  only  sufticient  force 
should  be  exerted  to  etfect  the  purpose  desired.  Very  little  force  is  necessary. 
Crushing  must  be  avoided. 

Murphy's  clamps  are  easily  applied  and  do  not  require  rubber  covering. 
The  clamps  ordinarily  used  in  gastro-enterostomy,  Doyen's,  Mayo  Robson's,  and 
Lane's,  are  admirable  for  small  intestinal  anastomosis  clamps.  Their  blades, 
except  Lane's,  are  covered  by  rubber  tubing.  It  is  important  that  the  tubiiig 
used  fit  closelv,  in  fact,  that  it  require  a  little  effort  to  plače  it  on  the  blade ; 
otherwise  the  clarap  will  not  hold  the  intestine  securely.  If  the  tubing  is  a 
little  large  there  is  a  tendency  for  it  to  rotate  on  the  blade  of  the  clamp.  The 
Willard  Bartlett  clamp  has  the  advantage  of  being  capable  of  exerting  equal 
pressure  at  either  end,  so  that  withdrawal  of  a  portion  of  the  loop  by  slipping  is 
impossible;  moreover,  the  amount  of  pressure  exerted  through  the  set  screws  a  t 
either  end  is  imder  direct  control. 

SUBSTlTUTES  FOB  CLAMPS. — In  an  emergency  the  mesenterv  may  be 
bluntly  separated  near  the  gut  by  means  of  a  clamp,  taking  čare  to  avoid  the  ves- 
sels.  Through  this  opening  is  passed  a  piece  of  tape,  a  strip  of  gauzc,  or  a  liga- 
ture,  both  ends  of  which  are  caught  by  a  clamp  and  the  strand  rapidly  twi8ted 
until  closure  of  the  intestine  is  eflfected.  If  a  sufficiently  long  tape  is  used  the 
clamp  does  not  interfere  in  the  field  of  operation  and  its  weight  prevents  un- 
twisting.  Maylard's  device  mav  be  used.  This  consists  of  an  ordinarv  anatom- 
ical  forceps  over  each  blade  of  which  is  forced  a  piece  of  rubber  tubing  to 
within  an  inch  or  so  of  the  distal  end  of  the  forceps.  An  aperture  is  made  in 
the  mesenterv,  taking  čare  to  avoid  injury  to  the  vessels,  and  one  end  of  the 
forceps  passed  through  the  opening.  The  points  of  the  forceps  are  then  held  to- 
gether  by  a  small  section  of  rubber  tubing. 

Pean's  device  may  be  used  in  the  absence  of  proper  clamps.  A  piece  of  thin 
elastic  rubber  tubing  is  knotted  to  one  handle  of  a  Pean  or  other  clamp;  the 
point  of  the  clamp,  closed,  is  forced  through  the  mesenterv,  avoiding  injury  to 
the  vessels ;  the  clamp  is  opened,  the  tubing  put  upon  the  stretch  and  grasped  in 
the  jaws  of  the  forceps,  which  is  thereupon  clamped.  There  is  thus  caused  sufti- 
cient pressure  between  the  elastic  band  and  clamp  to  prevent  the  escape  of  in- 
testinal contents. 

Before  the  clamps  are  applied  the  contents  of  the  intestine  at  the  site  of 
operation  should  be  expressed  up  and  down  the  tube.  Tlaving  isolated  the  site 
of  operation,  the  remainder  of  the  field  is  kept  from  contamination  by  lap- 
arotomy  pads  or  large  pieces  of  gauze  wrung  out  of  hot  salt  solution.  Imme- 
diately  the  intestinal  canal  is  opened,  the  exposed  mucous  membrane  is  cleansed 
by  geiitle  swabbing  v^rith  moist  sponges. 

Prevention  of  Hemorrhage. — The  prevention  of  hemorrhage  is  accomplished 
by  the  proper  application  of  the  securing  stitch,  whether  interrupted  or  con- 
tinuous,  the  latter  being  the  more  relial)ly  hemostatic.  A  perforating  stitch  of 
the  Connell  tvpo  is  the  best  for  securing  hemostasis.     If  such  a  suture  is  not 
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emploved,  tlie  mneosa  and  eiihniiicosa  in  wbichi  the  vessels  lie  shoiiM  be  senin^il 
bv  an  ihltlitional  contiinions  hcniostatic  sutnre. 

PreTCEtion  of  Gangrene. ^ — lii  reijieetinn  operationa  upoB  theintestine  a  studv 
of  tbe  hUK)il  supplv  is  necessarj  in  order  that  the  proper  amount  of  intestine  be 
rcsec^ted.  Ijcfore  prorecdini^:  to  a  resectiou,  it  is  wel]  to  hold  up  the  loop  to  be 
re>«eetcd  aiid  stud  v  the  Qxnvt  h\^^^d  mipplv  of  tliat  loop.  It  iis  better  to  rescct  a 
moro  considerable  porti^m  i>f  tbo  intestine  and  he  a!*snred  o{  the  blocKl  supplv 
thaii  to  reset^t  an  iiironsideriible  portion,  leaviiiir  the  hlood  siipplv  donhtful 
Sutnres  miiat  not  be  so  ti*^ht!v  applied  as  to  constrict  the  tissues.  Knots  sbonld 
be  made  siuall  and  tlat  9t>  as  not  to  eause  preasiire, 

Keedles, — NeDdles  should  be  of  2  variettes:  a  strai^bt  round  needle  for  use  iti  aH 
loealities  in  which  it  caii  W  bundled,  a  curved  round  ne<^dle  for  such  localities  as  will 
not  aillow  of  the  aiipHfotion  of  a  straig^ht  needle,  The  udvanta^e  of  a  straight  neetlle 
iB  that  it  does  not  require  a  needk'  holder.  A  tbimblo  nuij  br  eni|iloyed  if  desired. 
The  dianietiT  uf  thr  Jiecnlle  šboidcl  be  thtit  of  a  No.  6,  T  or  8  oriHnary  eambric  needle  ; 
the  leTi^th  iibout  1^^  to  2  in.  Whether  straight  or  e\in'ed,  there  must  be  no  cutting 
edi^e  und  no  great  dilferenee  in  the  diameter  of  the  needle. 

Materiala  for  Inteatinal  Satures. — Fino  braided  ailk,  either  phiin  or  para- 
fined,  and  Pagensteeher  thread  are  the  materiala  most  freqnently  emploved. 
Catjrnt,  either  plain  or  chromieiscdj  is  used  for  a  liemostatic  stitch  of  the  mu- 
cons  nieitihrniie;  it  ii^  nnt^  hovveverj  t<>  be  relied  ujion  as  a  sceurinii^  snturt*.  Of 
these  materials,  ptiratiiued  silk  is  personally  preferred  on  aet-ount  of  its  smootb- 
nf»ss  aud  pliahiiitv,  and  its  eonseipientlv  slighter  eapillaritv  and  sliii:btrr  jia- 
bilitv  to  beeome  tangled,  ilanv  prefer  Pagenstecher  thread  for  those  sutures 
whieh  do  not  penetrate  iiuieous  membrane;  for  tbose  wbieli  do,  verv  fine  plaiii 
r%^tirut.  Whiitever  material  is  used,  it  shonld  be  of  the  same  dianu^ter  as  the 
needie  enjpl(»yed,  or,  reverselv,  the  needle  empkned  shouhl  never  be  lar*rer  in 
diameter  than  the  8uturc,  The  more  eloselv  the  snture  filk  tlie  needle  liole  the 
less  the  capillaritv.  In  regard  to  tho  eapilhiritv  of  tiirongh-and-thruugh  su- 
tures. (Vnuiel!  (7)  eniidneted  a  series  of  experimeTit3  from  whreb  he  ermehides 
tliat  twisted  silk  lias  the  ^eatcst  eapilhiritv,  Hnen  and  braided  silk  bave  nmch 
loss,  while  Pa^ensteeber  and  catgiit  have  stili  less,  His  experiment9  Rhow 
tbat  the  fear  of  eapilhiritv  in  thmu^b-imd-throngli  intestinal  .sutures  is  prac- 
ticallv  knoundlens,  and  tlnit  thia  ohjeetion  eannot  be  sn^tained  a^ain.nt  tliem. 
Any  snture  that  enters  tbe  hnnen  of  tbe  l)owel  or  eomes  in  cotitaet  with 
tbe  mneosa  sbould  be  non-ahsi^rlmide;  it  is  permisfiihle^  bowever,  to  use 
au  additinnnl  snhire  <»f  absorliable  material  for  tbe  purpise  of  liemnstasia 
alone. 

Preparation  of  Sutmres, — These  mav  be  prepared  according  to  the  Willard 
Hartlett  uietlMni  (p.  :tH:J  j  or  tlie  Ilalsted  nietbod.  Tln^  hitter  eonsists  in  thread- 
in^  a  nnioher  nf  Xo.  G  to  š  ordinarv  ^'and>rie  needles  \vith  the  snture  material  in 
14  in.  lenjL^iis,  2  in.  beinir  allowed  for  Hve  shnrt  side  and  12  in.  for  the  lon^^. 
A  numbcr  of  these  sutures  are  prepared  and  looselv  sewcd  lengthwi8e  through 
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a  towel,  80  as  to  adniit  of  readj  removaL  The  to\vel  is  rolled  up  ready  to  be 
sterilized  \vhen  reqinre<]. 

Fate  of  Intestinal  Sutores. — Absorbable  siUures  nipidlv  ilisintegrate  wbeTi 
expo8ed  on  the  uiucoiis  membraiie.  Noii-absorbable  siitures  are  čast  off  in  their 
eiitiretv  tliroiigh  tbo  liinieii  of  the  bowel  wlieii  thcv  pien*e  tlie  iuterior  or  where 
tbev  become  exposed  on  the  miicous  membrane  diiring  tbo  bealing  process; 
otherwise  thej  remain  in  situ. 

Principlea  of  Suturing, — The  siibnnu»oaa  nnii^t  be  incbided  in  tbe  stiteh  to 
sceure  iiriu  holding  of  tlie  s^nturo  line,  Thia  ne(%*.ssarily  impHe8  a  eoniplete  per- 
foratioii  of  the  gut  bv  man  v  if  not  ali  of  the  antnres  passed.  It  bas  been  proved 
tliiit  sncb  a  proeodiire  is  not  daiiiierona,  provitlintr  the  snture  is  not  so  tiirbtij 
placed  as  to  cansc  strang-ulation  of  the  tisisnes.  \Vhether  or  not  a  second  on  ter 
suture  of  the  serosa  and  mnsenlar  laver  is  used  dependa  iipon  the  opera tor'8 
confidenee  in  his  abilitv  to  properly  plače  and  secure  tlie  tirst-nientioned  siitiire. 
Tbe  plaeing  of  a  seeond  or  onter  row  niidonbtedlv  adds  to  the  safetv  of  the 
anastomosis  80  far  as  leakai^  h  concerned. 

In  end-to-end  anastomosis  tbere  is  a  decided  objection  to  tbe  second  or  onter 
laver  in  that  it  stili  fnrther  narrows  the  himen  of  tbe  intestine  alreadv  nar- 
rowed  hy  a  Httle  lesa  than  1 4  'ti.  ali  aronnd  bv  the  proper  plaeiner  of  the  securinsr 
Butures,  In  lateral  anastomosis  tbis  objection  does  not  obtain,  aa  the  anastomotic 
openin^  makes  up  for  any  narrowing  of  the  caliber  of  the  bowel  at  the  site  of  the 
anastomosis.  We  may^  therefore,  conclude  that,  for  any  except  the  most  e^pert^ 
lateral  anastomosis  with  2  layers  of  sntnring  is  far  safer  than  end-to-end  anasto- 
mosis with  1  layer,  as  well  as  hting  the  least  calculated  to  resutt  in  narrowing 
of  the  lumeii* 

The  element  of  tirne  eonsumed  in  either  procedure  shonld  not  be  considered, 
for»  if  the  patienfs  condition  is  not  snfficiently  good  to  permit  of  a  formal  anas- 
tomosis  consuming  15  to  20  minutes,  his  condition  is  not  good  enongh  to  permit 
of  any  bnt  an  emergency,  temporary  enterostomy,  wlth  a  later  formal  operation. 

Intestinal  Snturing. — The  oldest  intestinal  sutiire,  or  Sntnre  of  the  Fonr 
Hasters  (so  called  bv  the  Venetiau  8ebool,  1520),  consisted  essentiallj  of  sntnre 
of  tbe  wound  edges  as  in  sutnre  of  the  skin,  the  intestinal  tnbc  bein^g  steadied  by 
the  introdnction  of  a  cardboard  evlinder  or  the  tracbea  of  a  gi>oso  or  calf,  An 
improvement.  made  in  1840^  consisted  in  cntting  a\vay  the  projeeting  edge  of  tbe 
nineous  membrane  (Dnverger)^  so  as  to  avoid  prolapse  of  the  latter  into  the 
sutnre  line.  The  unstable  charaeter  of  tbis  snture  led  to  a  searcb  for  a  sntnre 
whit'h  wonld  bring  broader  snrfaees  in  contaet.  This  wa9  possible  on! v  by  in- 
elnding  in  the  snture  the  serons  covering  of  the  bowel.  Sneh  a  sntnre  was  iutro- 
duced  in  1826  by  Lembert,  \vho  t^k  advantago  of  tbe  knowledge  possessed  by 
the  older  snrgeona.  The  prineiple  of  tlie  T.embert  snture  in  inelnding  sero- 
serous  approximation  is  to-day  the  most  iniportant  fcatnre  of  entororrhapby. 
It  is  uo\v  ajvplied  in  such  a  manner  that  the  needle  enters  tbe  serosa  at  ahont  ^/4 
in.  from  the  wound  edge»  includes  the  entire  tbiekness  of  tbe  bowel  except  tbe 
mucosa,  and  enierges  at  i^  in.  from  its  point  of  entrance  (Fig.  8).     Thia  is 


OPERATIOKS    DPON    THE    SiMALL    INTESTINE 


333 


1^ 


lll)ll/((,„ 


FlO.  8, — LnfciBBBT  SUTUBB. 


repeatecl  on  tlic  oppnsite  aide  of  \\w  woiind,  the  needle  entering  at  abont  Vs  ii^^ 

froni  the  edge  of  the  vvoiuid  and  eioergiiig  Vs  ii*-  from  the  point  of  eo  t  ranče- 

The  8titches  are  placed  about  i/^  in.  apart.    Thej  niav  be  interrnpted,  as  ori#^- 

nallv  iijjplied.  nr  the  enntin\ious  f^iitnre  mav  be  used,     The  weak  point  of  thtr 

Lend>ert  isnturc  is  the  faet  that  the  loop  \vhieh  grasps  the  intestinal  wall  and 

the    line    of   traetion   of  the 

sutnre  pass  praetieallv  in  the 

same  direetion  as  the  blood* 

vessels   and   eircular   ninseii- 

lar  fibers,  the  thread  therebv 

nieeting  with   comparativelv 

sligbt    resistanee   in    entting 

its  way  out  wben  tension  is 

applied.      In    order    to    in- 

crease    tbis   resistanee,    the 

continnous    Lenibert    sivtnre 

should  be  applied  in  sueh  a 

m  a  n  u  6  r  tliat  the  loop  of 

thread    corre.^ponda    to   the 

long  axi8  of  the  giit. 

CZERNY  SUTURE. — This  method  consists  of  first  plaeing  a  row  of  inter- 
rnpted  siitnres  embracing  al)  the  eoats  of  the  bowel  and  ae<MU"ing  the  eut  edges. 
FoUowing  this,  a  Lenibert  suture  is  plaecd  (Czernj-Lembert). 

PEEFORATJNG  SUTURES.^Samurl  \h  <4ross.  vu  1H43,  and  \V.  S.  llalsted,  in 
1887,  showed  that  no  intestinal  suture  wa8  eafe  unless  aH  or  a  portion  oi  the  sub- 
mucosa  was  iiicKided  in  its  grasp.  As  the  subnmcoga  of  the  small  intestiue  m  only 
l/ti  the  thicknes8  of  the  eanibrio  needle  ordin0rily  used  in  intestinal  anasitomosis,  the 
impo8sibility  of  sceuriug  the  submucosa  witbout  piercing  it  cnlireljr  is  readdy  scen. 
To  make  a  secure  a  na  atom  osi  s,  therefore,  it  is  neeeflattry  to  penetrate  ali  of  the  lajers 
of  the  intestine.   Thnt  this  ean  be  done  8afely  bas  been  amply  proved  by  niany  opera tora. 

The  siniplest  niethfid  of  applving  a  perforating  intestinal  sutnre  is  to  approx- 
imate  the  seroiLs  fe^urfiiees  to  eaeh  otlter  near  the  open  enda  of  the  gvit  and  appij 
a  rnw  of  iuterrnpted  tnattress  sutnres  from  the  interior  of  the  inteatine,  in- 
elnding  ali  its  e<iats  (  Fig.  i>  I,  These  sntnreg  are  knotted  inside^Oonneirs 
method,  intcrrnpted.  In  order  to  secure  this  line  of  sntnrea,  when  the  row  is 
nearlv  eompleted,  the  la^t  1  or  2  sutures  are  passed  in  the  same  direction  as  tho 
others,  that  is,  so  as  to  brinL^  their  knots  inside,  These  ends  are  now  threadeil  on 
a  needle  and  the  latter  passedj  eve  tirst,  between  2  sntnrea  on  the  opposite  side  of 
the  bowel.  The  sutnre  is  now  tied,  the  knot  readily  slipping  into  plače.  In 
order  to  insnrc  eontact  of  eorresponding  points  of  the  intcstinej  the  sntnre  is 
first  applied  at  the  mescnteric  attachnieut  and  tho  ends  temporarilv  left  long 
for  eonvenienee,  \vhen  the  parts  are  steadied  bv  aii  assistunt.  A  seeond  sntni^e  is 
applied  a  t  the  eonvexitv  of  the  bowel  direetlv  opposite  the  first  In  this  way 
tlie  eireumferenee  of  the  bo\vel  is  di%'ided  into  cqual  parts. 
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The  historj  of  the  use  of  perforating  sutures  for  intestinal  work  dates  back 
as  far  as  Ileister,  in  1724.  Jobert,  in  1826,  Gely,  in  1842,  Vezien,  in  1871, 
Niissbaiim,  in  1882,  Bishop,  in  1885,  M.  E.  Connell,  in  1892,  and  ^launsell,  in 
1^J)2,  advocated  the  uso  of  perforating  stitches.  The  method  did  not,  however, 
acqnire  popular  recognition  until  1903,  when  F.  G.  Connell  published  his 
method.    Ilorslej,  in  1903  and  also  in  1905,  applied  the  method  of  perforating 

sutures,  using  a  single  row  of  over- 
hand  eontinnoiis  suture.  Willard 
Bartlett,  in  1910,  simplified  the 
application  of  the  Connell  siiture 
and  proved  the  safety  of  tving  the 
final  knot  on  the  serosa  of  the 
bowel. 

In  securing  a  continuous  suture 
tied  on  the  peritoneal  siirface  it  is 
desirable  that  the  knot  lios  flat  and 
that  the  last  stitch  does  not  pucker. 
To  accomplish  this,  the  short  end  of 
the  thread  is  drawn  through  the 
needle  to  an  extent  equal  to  two- 
thirds  of  the  remaininj?  portion  of 
the  thread  before  the  last  stitch  is 
taken;  the  last  stitch  having  been 
t  aken,  the  double  portion  lield  by  the 

eye  of  the  needle  is  tied  to  the  part  of  the  thread  not  drawn  through.    In  this  manner 

a  flat  square  knot  can  be  tied  without  puckering. 


Fig.  9.- 


-Connell'b  Method  of  End-to-end  Anasto- 

M08I8  (InTERRUPTED  SuTURE). 


CnOICE  BETWEEN  A  CONTINUOUS  SUTURE  AND  AN  INTERRUPTED 
SUTURE. — The  continuous  suture  is  preferable  both  on  account  of  its  hemostatic 
properties  and  the  time  saved  in  its  application. 

The  Avoidance  of  Contraction  of  the  Opening. — If  broad  approximation  of 
the  peritoneal  surface  is  insisted  upon,  there  must  neeessarilv  be  some  contrac- 
tion of  the  lumen  in  cnd-to-end  anastomosis.  If  a  narrow  approximation  of  the 
peritoneum  only  is  done,  there  is  danger  of  wound  separation  before  intestinal 
healing  is  effected.  It  is  for  this  reason  that  the  utmost  skill  muKst  be  excrcised 
in  the  placing  of  each  suture  carefullv,  so  that  the  minimum  amount  of  peri- 
toneal approximation  mav  be  made,  in  order  to  avoid  undue  contraction  of  the 
wound.  If  the  operator  is  in  doubt  as  to  his  abilitv  to  make  an  anastomosis  of 
this  tvpe,  it  is  far  better  to  do  a  lateral  anastomosis,  in  vvhich  latter  broad  areas 
of  peritoneum  mav  be  approximated  without  danger  of  narrowing  the  lumen 
too  much.  The  size  of  the  primarv  opening  in  the  lateral  anastomosis  should 
be  made  at  least  twice  as  large  as  is  finallv  expected,  to  allow  for  contraction. 
Circular  wounds  tend  to  contract.  This  contraction  mav  be  prevented  in  part 
bv  aecurate  apposition  of  the  various  lavers  of  the  intestine,  that  is,  the  separate 
suturing  of  the  peritoneal  coat,  of  the  muscular  and  submucous  coat  aud  of  the 
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iijttcous  coat.  Thi9  is  not  so  rcadilv  accomplished  iii  eTid-to-tnul  aiiastomosii?, 
thoui^li  qiiite  siinple  in  lateral  anastooioBis.  liiith  ('21))  liaa  advoeateti  tlic  iise 
of  rubber  dam  o  ver  lialf  of  tbe  siitiire  Hne,  Tliia  strip  of  riibber  dam  la  %  in. 
in  \vidtli  and  of  a  length  to  cover  lialf  thc  area  to  be  sntnrcd.  It  is  placed  and 
liekl  in  position  over  the  half  of  the  snture  alrcadv  appliod,  bv  sntnres  of  silk^ 
lin  en  or  catgiit 

In  end-to-end  anastomosis  good  seroserous  approximation  maj  be  obtained 
h  v  ser^tinninij  tb(3  intpstino  obli<]nely»  as  in  Hnrs!ev's  inotliod  (lf>),  in  plaee  of 
directlv  across.  Obliune  sectioning  providos  a  larger  apertnn^  to  1)e  sntnred^ 
with  conseqiient  grča  ter  provision  for  contraction. 

Healing:  of  Intestinal  Wounds. — Intestiiial  vviainds  are  supported  for  tbe 
first  Ji  davs  bv  siitures;  frooi  tbe  tbird  to  tbe  fiftb  da\%  dnrin^  wbicb  tirne  tbe 
wonnds  are  vvctdvest,  the  sntnres  loosen  somcwbat  and  tbe  parta  are  beld  to- 
gctber  by  \veak  imion;  from  the  fiftb  dav  on^  the  union  is  firraer,  imti!  bv  the 
ninth  dav  it  is  eomplete.  Dnring  this  period  no  cathartics  sbould  be  adminis- 
tered  wlik'b  may  aet  in  a  foroefni  nuuiner  on  tbe  nmscj^nlatnre  of  the  intestine. 

Brainage  in  Intestinal  Anastomosis,^ — If  therc  is  douht  as  to  the  seenritv  of 
tbe  KUture,  the  inlestine  iii  tpiestinn  sliould  bo  placed  in  the  neiirhhorhood  of 
tbe  \vonnd  and  a  drain  led  do\vn  near  it  Tbe  drain  shonld  not,  bowever,  come 
in  contact  with  the  actiial  site  of  the  sntiire,  as  bv  so  doing  it  niight  interfere 
with  tbe  healiniJ:  proces«.  (Jigarette  drains  are  nsefnl,  or  gi*een  silk  protectivo 
ndled  np  in  a  bnndk\  Tbe  latter  aets  as  a  telltale,  and  in  ease  of  leakage  ia 
i^eplaeed  bv  a  tube  drain. 
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Iaparotoniy  should  be  perforaied  as  soon  as  a  suspicion  of  intra-abdominal 
injurj  is  entertained.  From  the  moment  that  the  patient  has  received  Ihe  injury 
the  pulse  should  be  taken  every  half  honr;  a  rising:  pulse-rate  indicates  an  intra- 
abdominal  lesion,  and  an  operalion  should  be  done,  It  is  better  to  open  the  ab- 
domen  on  suspicion  and  End  uo  lesion  than  to  delay  matters  nntil  the  lesion  has 
prodaced  diaastrous  results,  ()ti  opening  the  abdomen  in  recent  injnrv  tbe  na- 
ture  of  tbe  lei^icm  mav  be  sbown  by  the  escapo  of  gas  in  tbe  casc  of  ruptnre  of  the 
intestinc,  bv  the  pre!=tence  of  a  large  tjnantitv  of  blood  in  ruptnre  of  the  meaen- 
terv  or  omontnin,  and  bv  the  presenee  of  bile  or  stomaeb  eontenta  in  the  čase  of 
iujurv  to  tbe  gall-bbnlder  or  stomach.  If  considerable  tirne  has  elapsed  since  the 
rcceipt  of  the  injury  peritonitis  win  be  well  under  way.  Thc  ndvisabilitv  of 
operatiug  npun  sncb  cases  is  qnestinnable.  It  is  tbe  eonsensns  of  opinion  tbat 
unlesB  the  operation  can  be  perforined  witbin  a  few  bours  of  tlie  reeeipt  of  the 
injnrv  interferenee  is  emitra-indiratcd.  In  sneh  eases,  absolnte  resi  in  tbe  ele- 
vated  head  and  trnnk  position  witli  a  glass  tnbe  introdneeil  into  tbe  pelvis 
tbrough  a  snprapnbie  štab  \voiind,  in  the  hope  that  tbe  peritonitis  maj  subsido 
or  mav  become  localized  with  or  witho!it  abseess  formation,  and  the  drainag^ 
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of  such  wound8  as  exi8t,  in  the  hope  that  they  may  serve  to  lead  away  infectious 
extravasatioii,  together  with  the  usual  lueans  of  combating  peritonitis,  fulfil 
ali  the  indications. 


ENTEROTOMT  FOB  THE  REMOVAL  OF  FOREION  B0DIE8  FBOM  THE 

INTE8TINE 

Choice  of  an  Incision. — ^If  the  foreign  body  is  of  a  size  that  ean  be  removed 
through  a  longitudinal  incision  on  the  convexity  of  the  gut,  of  a  length  the 
closure  of  which  ean  be  eflFected  without  kinking  the  gut  in  a  direction  trans- 
verse  to  that  in  whieh  it  wa8  made  in  such  a  manner  as  not  to  narrow  the  gut, 
then  such  an  incision  is  indicated.  If,  however,  the  foreign  body  is  of  large 
size  a  transverse  incision  is  preferable. 

Location  of  the  Foreign  Body. — Foreign  bodies  which  enter  the  intestinal 
canal  by  way  of  the  stomach,  ahould  they  pass  the  pylorus,  are  quite  apt  to 
traverse  the  small  intestine  without  causing  further  trouble.  If  arrested  at  ali 
thev  are  caught  in  the  lower  portion  of  the  ileum.  Foreign  bodies  entering  f  rom 
the  gall-bladder,  if  arrested  at  ali,  usually  find  lodgment  in  the  lower  part  of  the 
ileum. 

Complications  Following  Enterotoniy  for  Foreign  Bodies. — D.  AUessandro  re- 
ports  2  cases,  1  death  and  1  recovery,  coraplicated  by  an  intestinal  wonn  escap- 
ing  through  the  recently  sutured  intestinal  wound. 


0PEBATI0N8  FOB  PEBFOBATION   OF   THE   SMALL  INTESTINE 

A  right  rectus  incision  is  made  either  above  or  below  the  umbilicus,  accord- 
ing  as  the  signs  indicate.  Evidence  of  peritonitis  will  be  met  with  as  soon  as 
the  abdominal  cavity  is  opened.  Tracing  these  evidences  by  their  increasing 
severity  will  indicate  the  site  of  the  lesion.  The  characters  of  the  peritoneal 
exudate,  also,  often  fumish  valuable  information  as  to  the  site  of  the  perfora- 
tion.  Free  fluid  is  rapidly  sponged  up  or  sucked  up,  and  the  site  of  perforation 
isolated  by  laparotomy  sponges.  Usually  as  the  perforation  itself  is  approached, 
there  will  be  a  fresh  gush  of  fluid.  This  is  duo  to  the  separation  of  the  slight 
adhesions  which  nature  bas  set  around  the  perforation. 

In  the  čase  of  a  dnodenal  perforation  the  liver  mav  cover  the  perforation,  or 
the  omentum  may  be  roUed  up  and  cover  it.  In  either  event  the  parts  are  well 
separated,  the  operative  field  isolated  by  laparotomv  sponges,  and  the  local  oper- 
ation  proceeded  with.  In  the  čase  of  duodenal  perforation  the  colon  is  held 
downward  by  a  laparotomy  pad,  the  stomach  is  held  toward  the  median  line  by 
another  pad,  while  any  invasion  of  the  small  intestine  is  controlled  by  pads  and 
hand  pressure  by  an  assistant.  The  liver  is  retracted  upward  and  outward  by  a 
broad  retractor.  The  duodenum  is  freed  from  adhesions ;  if  this  is  not  done, 
great  difiiculty  will  be  found  in  closing  the  perforation  if  it  is  possible  to  close  it 
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at  ali.  Perfonitiourf  o(  tlie  diiodeiium  usimllv  occur  in  the  first  portion.  Thestj 
ure  quite  aceesaihle  tu  treatnient,  tliuugli  difficiiltv  is  met  witb  in  the  sutnriiig, 
on  accoimt  of  the  induration  of  the  edges  of  the  perfaration.  Failure  to  free 
the  iiitestine  from  the  neighboring-  structores  is  a  cause  of  faihire  of  uiiioii 
(  ilnrphv).  Tiic  chistiro  of  the  perforation  is  governed  hy  the  same  princi  ples 
and  the  same  metliuds  as  those  diseussed  nuder  enterorrhaphv,  with  the  addi- 
tioual  dirticnltv  preaeiited  hy  the  induration  of  the  edges  of  the  ulcer.  If  it  h 
foiuid  tliat  the  sutnres  will  not  hold  on  aeeonnt  of  the  indnnition,  it  ia  hest  to 
exeise  a  jiMrtion  of  the  indnratcd  area  and  then  snture.  If  posnihle,  the  stitnres 
shoiild  hf*  so  placed  as  to  avoid  narrDwiiig  of  the  giit  as  nmch  as  possible,  Two 
lines  of  sntmes  shonld  he  eioploved  so  as  to  infold  tlie  perforation,  Bireet 
snture  of  the  edges  of  the  peiforation  will  nsuallv  faih  The  first  laver  of 
siitiires  shonld  be  placed  at  a  sliglit  distanee  from  the  edge  of  the  perforation» 
the  secoiid  hiver  stili  fnrther  a\vav.  In  most  eases  this  w!ll  resnlt  in  a  decided 
narrowing  of  the  diiodeniuiu  The  sntnre  line  is  fnrther  štren gthened  hy  bring- 
ing  np  a  pieee  of  oineritiini  and  attaehing  it  over  the  snture  line.  lu  cases  \vhich 
will  stand  thr  shock  uf  the  additional  procedure  a  posterior  gastro-enterostomy 
shtjuld  1)0  flone,  \vhile  in  eases  whieh  eaiinot  stand  this  a  jejunostomj  shonld  sup- 
plement  the  phistie  operation  iipon  the  dnndennm, 

llie  after-treatment  eonsists  in  keeping  the  stomach  emptvj  in  the  ease  of 
gastro-enterostomv  feedini;  for  a  few  davs  hv  n3<?tinn,  and  in  the  ease  of  jejmios- 
toniv  feeding  hv  the  jejnnostoniv  tnbe  shonld  he  earried  out  for  a  suifieient 
length  of  t  ime,  8  or  D  davs,  to  allow  healing  of  the  dur>dena]  openiiig.  Dratnage 
shonld  be  nsed,  though  the  drain  nnist  not  toneh  the  line  of  sutnre  bnt  lie  in  its 
neighborhood.  A  green  silk-covered  eigarette  drain  of  gauj^e  or  laiiip  wicking  is 
preferable.  In  coniplieating  ditlnse  septie  peritonitis  eases,  the  patient  is  placed 
in  the  elevated  hea<l  and  trunk  position  with  a  glass  tube  in  the  pelvis  emerging 
from  a  snprupnhie  štab  wnnntL  If  aspirating  snction  hns  heen  properlv  used 
pelvic  draina^n  \vill  Tint  be  neeessarv, 

K  it  is  fnund  that  the  ulcer  is  so  friable  that  even  after  its  edges  havo  been 
trinnued  it  is  inipossihle  to  snture  it,  a  diatannd-shaped  sei*tion  of  the  duodennm, 
iitcluding  the  nlceratetl  area,  shonld  be  removed  and  the  resulting  wannd  sn- 
tured  transverselv  to  the  long  axis  of  the  gut.  Rhouhl  the  perforation  bo  in  the 
seeoud  portion  on  the  posterior  surfaee,  which  is  rare,  niobilization  of  the 
duodennm  nnint  be  praeticed  and  free  exposure  of  the  opening  raade.  Sucli 
eases  prcHCut  nn^re  dii^ienltv  thnn  uleers  perforating  on  the  antcrior  surfaee  and 
require  more  ex  t  en  s  i  ve  d  ra  i  nage. 

Perforating  Typhoid  Ulcer. — As  the  perforation  is  nsuallv  in  t!ie  last  fevv 
feet  oi  the  ik  mu  (  ^  1  .i  per  (*ent,  of  eases,  ace<ircling  tn  Keen )  a  right  rectns  inct- 
sion  belovv  the  nmhilicus  is  t!ie  ineision  of  ehoice.  The  ileoeeeal  juneture  is 
identilied,  an<l  the  ileum  traced  upward  to  the  site  f>f  porforatimL  Keen^s  sta- 
tiatics  show  that  ULT  per  cent,  of  these  eases  have  multiple  perforations,  so  that, 
having  fonnd  1  perforation,  others  shonld  be  looked  for.  The  perforation  is 
treated  according  to  the  methods  oited  in  enterorrhaphy.     The  friahilitv  of 
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the  iutcstiiM'  in  tvphoid  eases  inakcri  the  upeialiim  mure  ditBcult,  vrhile  thc 
condition  of  the  [latieiit  is  such  that  a  proloiiged  operation  is  contra-indicated. 
Should  multiple  perforations  exist  within  a  few  inehes  of  each  other,  the 
affected  lrxjp  sliould  be  exci8ed  and  an  end-to-ond  anastomosis  done  by  Mup- 
phv  button.  Should  the  condition  be  such  as  to  contra-indicate  even  this  simple 
procedure,  an  artificial  anus  should  be  made. 

Enterorrhaphy  in  Woimds  of  thc  Intestine. — The  technic  of  enterorrhaphv  de- 
pends  upon  the  site  and  charaeter  of  the  \vound.  The  3  principles  to  be 
carried  out  are  the  secure  apposition  of  the  wound,  the  preser\'ation  of  the 
jirojier  lumen  of  the  bowel,  and  the  covering  of  ali  raw  surfaces.  In  lacerations 
involving  the  peritoneal  coat  alone,  it  is  sufficient  to  draw  the  peritoneuin  over 
the  raw  surface.  If  this  cannot  be  accomplished  bv  direct  iinion,  the  ra\v  sur- 
taee  can  lx;  covere<l  by  oinental  graft  or  by  raisinpr  a  peritoneal  flap  from  the 
mesenterv  and  covering  the  defect  with  it  as  advocated  by  Richardson.  The 
purposc  of  this  method  is  to  cover  the  denuded  area  \\ith  a  laver  of  peritoneum 
taken  froni  the  adjacent  mesenterv.  An  incision  is  niade  in  the  peritoneal 
covering  of  the  mesenterv  about  1  cm.  from  its  bovvel  attachment,  in  order  to 
avoid  tlie  numerous  branching  vesscls  in  this  region.  The  incision  is  šlightly 
longer  than  the  area  to  be  covered.  The  peritoneal  flap  is  easily  and  safely  sep- 
arated  by  bhmt  dissection  to  any  desired  extent.  This  flap  is  dra^Ti  U|)ward 
over  the  raw  bowel  surface  and  there  fixed  by  interrupted  sutures  of  silk. 
Owing  to  the  mobilitv  of  both  the  bowel  and  its  mesenterv,  it  is  claimed  that  no 
hamiful  effect  is  produced.  The  angles  of  the  mo;=enteric  flap  just  at  the  bowel 
margin  are  closed  by  suture.  Should  the  mesenterv  be  so  deficient  in  fat  as  not 
to  al!ow  of  safe  separation  of  its  lavers  without  probable  injurv  to  the  blood 
8upply,  both  leaves  are  grasped  together  at  a  proper  distance  from  the  bowel 
bordcr,  lifted  on  the  raw  surface,  and  fixed  bv  silk  sutures,  čare  being  taken  to 
plače  the  sutures  between  the  vaseular  trunks.  A  possible  objection  to  this 
method  is  that  intestinal  obstruction  miglit  be  caused  bv  what  Cheyne  and 
Ihirghardt  desc^ribe  as  a  rolled  up  kink  due  to  innaumiatory  adhesions.  Thc 
svmptonis  of  such  an  obstruction  are  usually  chronic  in  charaeter.  The  method 
lias  not  been  sufficicntly  used  to  recornmend  it  as  a  routine  measure,  but  its  use 
in  an  emergcncv  is  j)emiissible. 

If  tlio  peritoneal  and  nniscular  coats  are  injured,  suturing  is  sufficient 
irreHp(H'tive  of  tlie  site  or  extent  of  the  wound  and  irrespective  of  the  blood 
suj)j)ly.  In  čase  of  laceration  of  ali  the  coats  suturing  will  suflSce  for  small  per- 
forations and  linoar  toars;  in  larger  perforations  various  plastic  procedures  are 
indicatcd,  \vliile  if  a  tcar  of  the  gut  involves  the  blood  supplv,  a  resection  may  bc 
necessarv,  depending  upon  the  amount  of  intestine  daniaged.  In  suturing  ir- 
regular  wounds  with  lacorated  edges,  the  lacerati^d  nnd  contused  odges  should 
be  excise(l.  Intestinal  wounds  transverse  to  the  blood  supplv  are  suturcd  in  the 
lino  of  tlie  blood  supplv,  that  is,  the  reverse  of  the  direction  in  \vliicli  tliev  were 
nuide.  Wounds  parallcl  to  the  blood  supplv  are  sutuved  in  the  snnie  direction  as 
that  in  \vliich  they  were  made.    Wounds  made  by  cutting  instruments  do  not,  as 
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a  rule,  rcqiiirc  triniminc:,  wlHle  wouTid9  resnlting  froni  contuBiona  do,  as  thev 
are  usiiallv  hicenUed.  Irreiiiilar  sliaped  woinnl.s  slionld  be  couverted  iiito  rci^i- 
lar  sliaprd  wnmids  bv  triiiiuiiiig  the  ed^es  and  sbmild  be  siitrired  aceording  to 
fbe  dinvtioii  of  tbe  blnod  snuplv. 

If  tbe  perforatinn  is  siiiali,  na  niattcr  iu  \vbrtt  part  of  tbe  iiitei?tiiie  it  ia 
loeated,  it  mav  be  repain^d  by  a  siiii^le  purse-strin^  snture.  If  sligbtlv  lari^er, 
the  pnrse^strin^  sutiire  mav  be  reiirforeed  bv  a  fc\v  T.eiiibert  siitiires  pbieed 
paral lel  witb  tlie  bloml  8npply,  Fur  sinall  kHi;^itiidinal  incisions  tbe  Gellv 
sutiire  is  useful  { Fiju^  10).  Wheii  tbe  woimd  is  larger  or  irregiilar  in  sbape, 
the  piirse^string  sutiire  re- 
sults  in  too  great  a  narri^\v- 

ing  of  tbe  ealiber  of  tbe  "^^^^///jdljf  (  {  ]  \  \\AMA\^^^) 
boweb  I H  Mieh  a  cnse  tbe 
edires  of  the  perfuratinn  are 
t  rim  med  so  as  to  make  a 
diamond-shaped  o  p  e  n  i  n  g, 
and  the  wound  is  sutured 
paral  lel  witb  tbe  blcKui  snp- 
plv-  \V<iTinds  iif  the  eonvex- 
itv  and  aeross  the  blood  sup- 
plv  are  seenred  bv  2  laver^ 
of  sntures.  1  i  nebi  d  ing  tbo 
en  tire  tliieknesa  and  invert- 
ing  iti?  edges  aa  far  as  possi- 

ble,  sncdi  ns  tbe  (Jeltv  snture.  Thia  laver  is  reinforced  bv  a  eontinnons  Lem- 
bert  antiire,  Sbonld  tbe  mesenteric  border  be  involved,  the  tear  of  tbe  mesen- 
terv  slionid  lx'  enliirued  sntiieientlv  to  expose  tlie  wonnd,  and  fbis  ptnlion 
of  tbo  gnt  sbiuild  l>c  šntnred  tirst  bv  inserting  a  mattress  sntnre  at  the  me^^en- 
teric  site  tied  \vitliin  tbe  bivvel.  Tbis  suturc  sbonld  be  bo  plaeed^  even  if  it  is 
necessary  to  eniarge  tbo  wonnd  in  the  intestinc  Boniewbat,  as  it  is  at  tliia  point 
tbnt  fcnks  nrr  irnmt  likelv  to  oeenr;  tbe  rernainder  of  the  wonnd  is  then  sntnred 
in  the  din»etinn  ni'  tbe  blood  siipplv;  tbe  meac^nterv  is  sntnred  last.  Sbonld  the 
wonnd  be  a  transverse  one  involving  %  of  the  diameter  of  the  gnt,  the  placing 
of  gnv  sntnrrs  iind  the  nninn  nf  tbe  edgns  of  the  wonnd  vvitb  a  (\mnell  sntnre 
will  he  fuiiiid  the  most  praetieal  In  tbis*  elass  of  wonnds,  if  tbere  is  mncb  nar- 
rowing,  a  hiteral  anastonmsis  should  l>e  done  in  addition  in  the  neigbborhootl  of 
tbe  intostimil  wiinnd.  Sbfudd  tbe  wonnd  of  tbe  howe!  be  larerated  and  involvc 
moro  than  balf  the  eirenniferenee,  a  reseetion  is  indieated  fo!lo\vcd  by  encl-to- 
cnd  or  lateral  annstotnoais.  Tf,  following  plastic  operations  involving  large  de- 
feets  in  the  I>oweb  it  is  fonml  that  tbere  is  nineb  kinking  at  the  site  of  the  sntnre, 
a  lateral  annstomosis  slionld  be  done.  In  ali  wonnd8  of  tbe  eluirneter  Jnst  dcv 
seribed,  a  ronlinuons  sntnre  is  prefcrable  to  an  interrnpted  sntnre,  bnt  in  tbis 
clasB  of  wonnds  eveii  more  tlian  in  vvonnds  made  bv  operation  it  is  neeessarv  tbat 
agood  grasp  on  tlie  ttssnes  be  imule,  partienlarlv  m  tho  centers  of  wonnds  wbieb 
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are  transverse  to  the  blood  supply  present  considerable  tension  when  siitured. 
When  the  intestinal  wall  is  very  friable,  mattress  sutures  shoiild  be  used,  either 
interniptcd  or  of  the  type  known  as  the  Connell  suture.  When  2  lar^e  jK^rfora- 
tions  on  either  arm  of  a  loop  aro  present,  lateral  anastomosis  mav  bo  niadc  by 
means  of  these  openings  instead  of  repairing  each ;  loops  at  a  distance,  howcver, 
should  not  be  laterally  anastomosed  in  this  manner,  as  functional  distnrbances 
may  follow.  If  the  condition  of  the  patient  is  siich  as  not  to  allow  of  the  repair 
of  a  large  perforation,  a  neighboring  loop  of  intestine  may  be  sutured  against 
the  perforation  (Lejars)  so  that  the  peritoneal  eoat  takes  the  plačo  of  the  mu- 
cous  lining,  thus  imitating  nature^s  method.  In  multiple  injuries  close  together 
a  resection  is  indicated. 

In  cases  in  which  the  mesentery  is  tom  entirely  loose  frora  the  intestine  for 
a  distanco  of  several  inches,  resection  is  indicated.  At  times,  however,  in 
emergency  cases  in  which  to  resect  woiild  be  siifficient  to  canse  the  immediate 
collapse  of  the  patient,  the  mesentery  inay  be  sutured  in  plače  and  the  loop  of 
affected  intestine  surrounded  with  omentum.  This  method  has  proved  effectual 
in  at  least  one  čase. 

Omental  Orafts. — To  further  safeguard  against  perforation  following  su- 
ture of  the  intestine,  the  elder  Senn  advocated  the  use  of  pieces  of  omentum, 
preferably  torn  from  the  omentum,  placed  against  the  suture  line.  This  method 
is  not  to  be  relied  upon  alone,  but  only  as  an  additional  safeguard.  In  certain 
cases  in  which  it  is  not  possible  to  suture  the  defect  securely  the  method  is 
worthy  of  consideration.  In  Senn's  experiments  the  intestinal  peritoneum  wa8 
slightly  scarified  before  the  graft  was  sutured  in  plače. 

Eesnlts  FoIlowing  Operations  for  Injuries  to  the  Intestine. — Recovery  is  the 
rule  if  the  operation  has  been  done  in  the  first  4  hours.  Death  occurs  from 
hemorrhage  or  peritonitis,  complications  which  cKisted  before  the  o])eration  and 
whicli  are  rapidly  fatal.  Failure  of  union  in  an  intestinal  wound,  with  conse- 
quent  perforation,  may  occur  from  the  third  to  the  lifth  day.  Fecal  abscess  may 
occur  due  to  failure  of  intestinal  union.  With  the  occurrence  of  this  in  view,  it 
is  well  to  maintain  drainage  for  7  davs  in  cases  where  there  is  doubt  as  to  the 
security  of  the  suturing  or  the  viability  of  the  intestinal  wall.  Intestinal 
fistulam  forming  in  the  drainage  tract  tend  to  close  spontaneously.  Should  an 
artilicial  anus  result,  this  will  call  for  surgical  intervention. 


OPERATIONS   ON   THE  DUODENITM 

Operations  upon  the  duodenum  include  resection  of  the  duodenum  for 
duodenal  ulcer;  anastomosis  operations  upon  the  duodenum;  duodenojejunal 
anastomosis.  .Taboulay,  in  1802,  anastomosed  the  jejunum,  below  the  gastro- 
jejunal  anastomosis,  with  the  third  portion  of  the  duodenum,  in  an  attempt  to 
prevent  the  discharge  of  the  duodenal  secretiona  into  the  stomach.  These  opera- 
tions are  dcscribed  in  conncction  with  gastro-enterostomy. 
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Mobilization  of  the  Bnodenam. — See  Localization  of  the  Diiodenum. 

Daodenostomy. — Incision  iiito  the  duodenum  for  the  purpose  of  ezposing  the 
coiiunon  bilo-duct  or  the  duct  of  Wir8iing  is  treated  in  the  surgerjr  of  the  gall 
passages  and  pancreas.  Duodenostomy  was  first  proposed  by  Braune.  Von 
Langenbuch  was  the  first  to  perfonn  the  operation  (Kocher).  Hartman  pre- 
fers  the  operation  to  jejunostomj  (Kocher).  It  is  possible  by  mobilization  of 
the  duodenum  to  bring  it  into  the  abdominal  wound  without  tension.  Jejunos- 
tomy  is  so  much  simpler,  however,  that  duodenostomy  is  rarely,  if  ever,  indi- 
cated.  The  chief  objection  to  duodenostomy,  aside  from  its  more  elaborate  tech- 
nic,  is  the  diffieulty  of  keeping  the  bi]iary  and  pancreatic  secretions  from 
escaping  through  the  fistula. 

JEJITNOSTOMT 

This  operation  was  eraployed  by  Surmay  in  1878.  Karewski,  in  1896, 
adapted  the  method  of  Witzers  gastrostomy  to  jejunostomy. 

Indications. — Jejunostomy  is  indicated  in  inoperable  strictiire  of  the  pyloms 
with  advanced  carcinoma  of  the  stomach,  i.  e.,  cases  in  which  a  gastro-enteros- 
toniv  is  not  possible ;  in  carcinoma  of  the  cardia ;  in  contracted  stomach ;  pre- 
liminary  to  extensive  stomach  resection  in  weakened  patients;  preliminary  to 
extensive  operations  iipon  the  esophagus ;  to  take  the  plače  of  gastro-enterostomy 
f ollowing  plastic  operations  in  the  neighborhood  of  the  pvlorus ;  as  a  substitute 
for  gastro-enterostomy  in  perforating  ulcers  in  the  neighborhood  of  the  pylorus 
following  repair  of  the  perforation ;  in  ulcers  of  the  stomach  which  do  not  per- 
mit  or  excision;  in  ali  cases  in  which  it  is  wished  to  give  temporary  or  per- 
raanent  rest  to  the  stomach  and  at  the  same  time  maintain  nutrition;  and 
in  esophageal  carcinoma.  This  operation  will  probably  come  to  be  recognized 
as  the  best  treatment  for  ulcers  of  the  stomach  outside  the  pyloric  area 
and  not  admitting  of  excision,  in  that  almost  complete  rest  can  be  given 
to  that  organ  and  at  the  same  time  perfect  nutrition  of  the  patient  be 
maintaincd. 

Mayo's  Method. — The  abdomen  is  opened  by  an  epigastric  incision  in  the 
midline  or  to  the  left,  through  the  rectus  muscle.  The  jejunum  is  drawn  up  and 
a  point  selccted  from  12  to  16  in.  from  its  origin,  where  a  small  cut  is  made  on 
the  convcx  surface  and  a  No.  9  (English  scale)  nibber  catheter  pushed  through 
the  opening  in  a  downward  direction  until  it  extends  3  in.  inside  the  lumen  of 
the  gut.  The  catheter  is  fixed  in  this  position  by  a  single  chromic  gut  suture 
piercing  the  edgo  of  the  minute  incision  and  the  wall  but  not  the  lumen  of  the 
catheter.  SligJit  pressure  on  the  catheter  inverts  the  opening  somewhat.  Be- 
ginning  at  a  poiut  belovv  the  jejunal  opening,  the  jejunal  wall  is  infolded  over 
the  catheter  for  1  or  lt/»  in.,  using  mattress  sutures  of  linen.  The  infolding 
of  the  catheter  is  done  in  the  same  manner  that  a  \Vitzel  operation  is  done  upon 
ihv  stomach  (  Fig.  11).  The  intestine  is  anchored  to  the  peritoneum  by  2  or  3 
linen  sutures  in  the  lower  angle  of  the  abdominal  incision,  which  is  closed  down 
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h>  t  ho  tiil)(»  in  tho  usiml  inanner,  or  the  cnd  of  tlic  cathcter  can  be  brought  out 
tlinmgh  a  sunili  stal)  vvound  at  one  side  of  the  incision,  the  intestinc  heing  fixed 
U\  tho  poritonoum  by  several  linen  sutures. 

KAydr8  Hethod. — An  ineision  is  made  to  the  left  of  the  umbilious  throug'i 
iho  tasoia  of  th(?  rectus.  The  muscle  is  retraeted,  and  the  ineision  carrieJ 
fhn^nuh  tho  j)orit()neuni.  Tho  jcjunnm  is  identified  and  brought  into  the 
\vounti.  It  is  HoctioiUMJ  botvveen  2  clanips,  20  to  25  (»in.  from  its  comnienccnient. 
Tho  nHVsontorv  is  spi  it  and  tho  vut  ond  of  th(»  uppor  soginent  of  tho  intestinc  im- 
phuitod«  10  to  15  oni.  from  tho  point  of  division,  into  the  lower  segment,  as  in 
Kou.\'8  V  niethod  of  gaiJtro-enterostoniv.     The  ent  end  of  the  lower  portion  is 


-.n.,)l'li)lllilii^ 

Fio.  11. — Mato*8  Mbthod  of  Jejunostoht. 


fixed  to  tho  skin  hy  intorniptod  sutures;  tho  ontin^  thioknoss  of  the  gut  is  in- 
cludod  in  tho  sntnro.  The  abdomiual  wound  is  olosod,  taking  eare  not  to  con- 
Strict  tho  intoiitino. 

Tho  adratiia^jr  of  this  methiHl  is  that,  in  phu*o  of  the  small  fistula  through 

which  ftvding  is  done  through  a  small  oalil>or  tulH\  thoro  is  a  large  opening 

wliich  admits  a  largi^  tul>o  thn>ugh  whioh  tho  patient  (*an  ft^nl  himsc^lf,  after  hav- 

'l|gchewod  tho  t\H^d.     A  furtlior  advantago  is  tliat  tho  tnl>o  dtx*s  not  have  to  be 

itffn  eimtitantlv  and  that  whilo  in  tho  Mavo  oporation  the  slipping  out  of  the 

le  nioans  that  it  must  lx*  replaooil  quiokly  in  ordor  to  avoid  olivsing  of  the 

itonea!  traot.  in  tho  Mavdl  oj^eration  no  attontion  nood  lx*  paid  to  the  traet, 

t  cannot  olosi\     Tho  <1h<a<1vaiitaije  is  that  thon^  is  s<>mo  osi^ajv  of  mucus 

•h  n\piiri*s  attontion.     A  furthor  disadvantago  is  that  this  is  a  more  serious 

•ation  than  tho  simple  methoil  of  ^[ayo. 
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Ghoice  of  Procedure* — The  inJications  for  tlie  two  pnK-edures  nmy  he  dcfiiietl  as 
follows:  The  Mayo  operation  ia  indicated  in  patients  of  extreniely  low  vitality  in 
\vhom  a  more  fomplicated  prncedurp  miglit  prove  fatal,  aa  well  as  in  easi^  111  whoin  the 
feedinic  i«  to  hv  but  tompi:>rary-  The  May«n  operation,  on  the  other  hand,  is  indi<_*ated 
where  the  patieiit  is  iti  condition  to  stand  this  more  complicated  procedure  and  in 
whom  tlie  fetnling^  by  tli  is  nietlir*d  is  to  be  permaneot. 

Complications  of  Simple  Jejniiostomy. — No  sub9cqiient  ill  effe^ta  froin  the 
jejimiiin  reiHaiiiiiiii^  adluMTut  to  thp  peritoneum  after  removal  of  tbe  feeding 
tube  h  a  ve  been  observed.  The  mortalitv  of  the  operation  is  iiegligible.  Kinkiug 
of  the  proxiinal  loop  at  the  dnudpnojejinial  jtineture  is  posHible  if  t!ie  !oop  ib  too 
sliort,  thiis  jnittiiig  the  inte^tiiie  nn  the  stre  teli.  Iv  i  nk  i  11^  uii^ht  olso  rei^iilt 
from  this  caiise  at  the  parietal  attachment  of  the  giit.  If  too  large  qiiantities  of 
fluid  are  given  at  first,  some  diseomfort  following  the  feeding  will  be  eom- 
plaiiicnl  of, 

After-treatment — Fo]lowing  the  ifavo  iiiethod,  the  tube  muat  be  kept  in 
plače.  If  it  elips  oiit  it  must  be  replaced  \vitbin  a  verv  short  period,  or  the 
peritoneal  traet  will  liave  beeome  obliteratod,  After  tbe  indieatioiis  for  jejiinal 
feeding  liavc  passed  and  removal  of  the  tube  is  indieated,  simple  removal  of  the 
tube  will  quickl v  be  followed  bv  elosure  of  the  iistuloiis  tract  Leakage  doee  not 
foilow  the  reruoval  of  the  tube.  If  tlie  ilavdl  method  18  used,  the  tn1)e  is  oni  v 
introdueed  at  feeding  times.  Small  cpiantities  of  duid  nonri.shment  niav  be 
given  throngh  the  tube  as  soon  as  anesthetic  nausea  has  pasaed  oflf,  or  even 
before  lu  nineh  emaeiated  patients,  Anv  kind  of  uutritions  material  whicli  ean 
be  made  fluid  cnougb  to  go  throngh  tho  tul:»e  nniv  be  used,  The  t[uantity  intro- 
dueed at  first  slionld  be  snuill  luul  given  at  fre<|uent  intervala;  later  larger  t[uan- 
tities  at  more  extended  inten^als  niav  bo  used.  A  t  firat  it  is  wel]  to  predigest 
the  food.  A  t  ali  times  the  injeeted  material  sbould  be  wanned  to  blood  heat. 
Before  and  after  feeding  tlie  tnlve  sbould  be  flusbed  with  a  sniall  quantitv  of 
saline  or  plain  wat,er  to  keep  its  himen  elean.  The  improvem(*nt  in  niitritioii  is 
reuutrkalde  in  eases  treated  in  this  way,  These  patients  ean  be  taught  to  feed 
theniselves.  The  diet  .sbould  be  mixcd ;  a  little  ingenuitv  will  provide  a  sntli- 
cient  varietv.  In  inoperablc  eareinoma  cases  the  tube  is  eraploved  in<lefiuite]y ; 
in  uleer  eases  for  from  G  to  8  weeks.  In  one  of  mv  cases,  an  enormous  uli-er, 
the  tube  \vas  retained  for  O  months,  dnring  whieh  tirne,  exeept  for  the  initial  4 
we(4vs,  tbe  patient  performe^l  out-of-door  work.  The  fistula  elosefl  "^  davs  after 
the  removnLof  the  tube  and  remuined  Hosed.  One  vear  later  the  man  was 
pertWt!y  \vell. 

Resulta  of  Jejunostomj,— (>f  (VB  cases  operated  upon  by  von  Eiseisberg,  51 
per  cent.  died  in  the  tirst  moiith ;  ^21/^  per  cent.  died  shortly  fol!owing  the  opera- 
tion from  efillapse,  peritnnitis,  hemorrhage,  or  pnonuumia.  Tn  eareinoma  eases 
life  is  prolongc^l  fr>r  an  avernge  of  3  inonths,  the  eondition  of  these  patients  is 
greatly  ameliorated,  and  there  is  eonsiderablv  less  pain.  In  uleer  of  the  stomaeh 
this  operation  is  in  niany  eases  eurative,  Rest  to  the  ul(*erated  area  is  asstired  as 
!ong  as  tbe  patient  fo!lo\vs  instruetions  and  feeding  by  jejunum  is  continued. 
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In  niy  hands  it  haa  proved  of  inestimable  benefit,  not  only  in  exten8ive  ulcera- 
tions  of  the  stomach  of  a.non-malignant  character,  but  also  in  cases  of  otherwi8e 
inoperable  carcinoma.  It  is  only  a  matter  of  tirne  when  the  value  of  this  opera- 
tion  will  be  more  generally  recognized  and  it  will  be  far  more  frequently  used 
in  the  treatment  of  nlcer  of  the  stomach.  Compared  to  the  ordinary  treatment 
by  rectal  feeding,  it  is  so  far  snperior  that  its  merits  must  appeal  to  the  medical 
practitioner ;  whereas  the  ordinary  medical  treatment  of  ulcer  of  the  stomach 
keeps  the  patient  from  pursuing  his  occupation,  jejunostomy  allows  him  to  con- 
tinue  his  work  after  a  short  interval  of  rest  and  at  the  same  time  maintains  his 
nutrition. 

ENTEBOSTOMT 

Indications. — Enterostomy  is  indicated  as  a  temporary  expedient  in  cases 
of  intestinal  obstniction  too  far  gone  to  permit  of  a  radical  procedure.  In  not 
a  few  cases  in  which  a  complete  obstniction  has  supervened  on  an  incomplete 
obstruction  enterostomy  has  of  itself  proved  curative.  It  is  also  indicated  in 
cases  in  which  a  radical  procedure  has  been  carried  out,  but  in  which  it  is  also 
desirable  to  temporarily  drain  the  intestine  of  its  putrid  contents  above  the  site 
of  obstruction.  In  the  former,  i.  e.  when  entero8tomy  alone  is  performed,  the 
procedure  is  as  f ollows : 

Simple  Enterostoiny. — Under  local  anesthesia  an  incision  is  made  in  the 
lower  right  quadrant.  The  peritoneum  is  only  opened  sufficiently  to  admit  2 
fingers;  through  this  opening  the  forefinger  is  introduced  over  the  psoas  and 
iliac  muscles  into  the  pelvis,  and  the  terminal  ileum  is  located.  If  this  is  not 
feasible,  a  distended  loop  of  gut  lying  extemal  to  the  wound  is  seized  by  its 
convex  border  and  drawn  into  the  wound ;  this  is  done  without  altering  the  nat- 
ural  position  of  the  gut.  Several  methods  may  be  used  in  fixing  the  gut  in  the 
abdominal  wound.  The  adjoining  portions  of  the  loop  may  be  stitched  together 
on  eithcr  side  so  as  to  form  a  spur  which  can  later  l)e  destroved  by  a  I)upuy- 
trcn'8  cnterotome,  thus  restoring  the  continuity  of  the  gut  whcn  the  indication 
for  the  artificial  anus  has  passed.  Stitching  the  2  legs  of  the  loop  together  in 
this  iiiaiiiier  precludes  the  possibilitv  of  anothcr  intestinal  coil  l)C(»/)niing  ad- 
herciit  at  the  site  where  it  may  be  necessarv  later  to  usc  an  oiiterotonic.  It  is 
bcst  to  stiteh  the  peritoneal  surfaces  together  for  3  or  4  in.  The  giit  is  now  ad- 
justed  in  the  vvound,  the  surplus  portion  being  returned  to  the  abdonien  so  that 
the  convex  surface  of  the  gut  is  8lightly  above  the  level  of  the  skin.  If  the 
wound  in  the  peritoneum  has  been  made  of  the  proper  size,  it  \vill  now  encircle 
the  neok  of  the  prolapsed  gut  snugly  but  not  tightlv  enough  to  constrict  it. 
Witli  catgut  the  peritoneum  is  attached  to  the  loop  at  several  points.  Theso 
sutures  should  include  the  transversalis  aponeurosis  and,  if  neccssarv,  a  portion 
of  muscle,  in  order  that  the  loop  mav  be  held  securelv  fixed  in  the  wound.  Čare 
must  bc  taken,  in  passing  the  sutures  securing  the  intestine  to  the  peritoneum, 
not  to  enter  the  lumen  of  the  intestine.     The  convex  portion  of  the  loop  is  at- 


tac4ic(l  to  tlic  skiii  on  eithcr  side  witli  silk.  Tliesc  siittires  are  left  iintied  for  tho 
]irescnt.  The  Wi>und  is  now  closed  up  to  the  convex  surface  of  the  gnL  Several 
additional  siitiirei  are  plaeeil  to  hold  the  coDvex  surface  iu  apposition  with  the 
skiTi,  and  tliese  and  the  first  siitures  of  this  ehanieter  are  tied.  A  purse-string 
of  sitk  IS  iiow  placed  on  the  eonvex  border ;  in  the  center  of  the  area  surronnded 
by  the  purse-string  an  incision  is  niade  with  a  sealpeL  Throiigh  this  incision 
a  ^Iixtpr  or  Panl  tulie  of  snudi  caliher  ia  passed,  and  the  pur^e-^tring  tied  to 
seeure  it  in  plače.  As  the  contents  of  the  small  intestine  are  liqnid,  it  is  not 
nece&aary  to  ii&e  a  large  tube.  A  largd  nibber  cathcter  with  inversion  of  the 
opening  in  the  ^mt  fulfils  the  purpose  admirablv,  The  tube  shonld  not  project 
for  anv  gieat  diHtaneo  into  tho  interior  of  the  gnt  uniess  one  is  snre  which  h 
the  affcrent  portion  of  the  loop,  in  \vhich  event  the  tiil)e  niav  he  insertcd  in  that 
direetiou.  Perfonued  in  this  manner,  there  m  little  danger  of  soiling  the 
wound.  Spon^res  are  plaeed  to  eateli  what  intestinal  contents  eseape  dnring  the 
8hort  interval  Ivetvvec^n  making  the  intestinal  incision  and  introdiicing  the  tnhe. 

If  tlie  peritoneal  incision  has  becn  large,  it  should  be  sewed  up  to  the  neck 
of  the  inteHtinal  loop  before  perforniinfir  the  above  procedure*  Tu  introdncing 
the  glass  tube  or  eatlieter  the  cut  in  the  intestine  is  held  open  hv  an  assistant 
grasping  it  at  2  points,  wliile  the  operator  grasps  the  margin  at  a  third  point, 
niaking  a  triaiiiile,  thns  faeilitating  the  introdnetion  of  the  tnbo.  By  making 
the  uhdoniinid  incision  in  the  ileoeeeal  rcgion,  one  is  fairlv  p  osi  t  i  ve  of  securing 
a  loop  of  the  lower  i  len  m  in  the  neighborhood  of  the  ileocecal  val  ve. 

If,  in  the  course  of  expIoratorv  laparotomv  for  obstruction  througli  a  rectus 
incision,  it  is  decnicd  best  to  nse  the  teniporarv  ex[>edicnt  of  enterostomVj  the 
cnterostoniv  Inul  l>est  be  perfonued  throngh  an  additional  incision  as  deseribed. 
As  tinie  is  an  element  to  consider  in  thcse  cases,  an  assistant  should  perforra 
such  jportions  of  the  operation  oh  oan  bo  sinniltane^iuslv  done  withont  interfer- 
encc  \vith  the  operator,  Before  incising  the  gut  the  line  of  the  incision,  as  \ve\\ 
as  the  line  of  jnncture  with  the  skin,  should  be  paiuted  with  Woelfler*s  solntion 
or  eollodion  to  avoid  eontaiuination,  That  pnrtion  tjf  the  suturing  which  nnites 
the  intestine  to  the  skin  ni  ust  be  done  with  a  fine  cntting  edge  needic,  a  round 
necdle  not  l>eiug  adapted  t(»  this  purpose.  The  loop  of  giit  aelected  shonld  lic  in 
the  wound  vvithout  tensiou. 

EnterostoiMv  in  tho  sunili  intestine  is  au  cnuirirencv  operation,  and  as  a  nilo 
is  perfMrnied  on  I  v  in  tbose  cases  in  which  auy  but  the  simplest  proceduro  would 
of  itself  prove  fataL 

BANGERS  OF  THE  OPERATION.— Porformcd  ander  locnl  oneathosia  the  pro- 
cptlure  as  ontlined,  if  riot  jirc*oiTii>oiiio<l  hy  cxpkjriitJon,  is  praotically  withr>yt  dmifjer. 
CjiBf^s  »npiirfritl.v  nu)rilnnid  tlo  not  »vpui  to  roccive  iioy  additionid  slioek  froni  the  pro- 
»'tniiin^*  If  nii  <"XpIor!itjfHi,  hrovevor,  Is  addiHl  to  the  pr«>cpdure»  a  very  apiirtM^^uihlo 
aniotiul.  of  shofk  wd!  In*  not  cd.  In  ranes  of  intestinal  pa  res  i  s  the  operation  \vdl  be 
iiictft*(»tnal,  as  r»idy  the  loop  iinised  will  be  drained,  Kveii  in  such  casea,  however,  the 
ase  of  atn>pin  snlphate  in  larpe  doses.  repeated  to  the  point  of  paralyBis  of  the  bladder, 
\vill  in  some  eases  ciiable  the  ennill  intestine  to  expel  ita  contents* 
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BESULTS. — The  value  of  this  operation  wa3  sho\vn  many  year8  ago  by 
Treves,  and  by  its  use  the  mortalitv  in  aciite  intestinal  obstruction  has  been 
reihiced  50  per  cent.  To  achieve  sueh  results,  however,  extended  exploration 
and  tho  e«po8ure  of  peritoneal  surfaces  miist  not  be  indulged  in.  The  enteros- 
coiuv  must  bo  performed  in  tho  siraplest  and  quickest  manner.  Its  purpose  is  to 
iree  the  intestine  of  its  noxions  contents,  the  absorption  of  which  is  the  cause  of 
lieath  in  acute  intestinal  obstruction.  In  not  a  few  instances  the  relief  of  the 
distention  above  the  site  of  obstruction  has  a  beneficial  effect  npon  the  caiiee 
of  obstruction  itself. 

Lator  tho  artificial  anus  is  closed  when  the  need  for  its  continuance  no 
longer  cxist8.  Its  closure  is  preccded,  if  indicated,  by  a  formal  operation  upon 
the  cause  of  the  obstruction. 

Enterostomy  for  the  Furpose  of  Draining  the  Intestine  Above  the  Site  of 

Obstruction  and  Accompanied  by  a  Simultaneous  Enterectomy INDIGATIONS. 

Such  an  operation  is  indicated  when  the  obstruction  has  been  of  long  standing 
and  of  a  nature,  such  as  gangrene  of  the  gut,  which  will  not  permit  of  simple 
ontero8tomy  with  subse(|uent  trcatment  of  the  cause  of  obstruction. 

TECHNIC  OF  OPERATION. — The  gangrenous  area  is  resected  and  a  large 
rubl>or  catheter  or  ilixter  or  Paul  tube  is  inscrted  in  the  open  end  of  the  af- 
fcront  loop,  a  purse-string  suture  is  applied,  the  cut  edges  of  the  gut  are  in- 
vorted,  and  the  purse-string  tied  down  so  that  the  gut  grasps  the  tube  tightly. 
T\\v  open  end  of  the  efferent  loop  is  closed  in  the  usual  manner.  A  lateral 
anat^toinosis  is  now  done,  allowing  several  inches  between  the  site  of  anasto- 
niotfis  and  the  end  of  the  afferent  loop.  This  complcted,  the  end  of  the  afferent 
loop  is  brought  without  tensiou  through  the  abdominal  wall,  a  wound  being 
luado  for  this  purpose,  where  it  is  sutured  to  the  parietal  peritoneum  and  also 
to  the  skin.  Xone  of  these  sutures  should  enter  the  lumen  of  the  gut.  \\Tien 
tho  indications  for  the  temporarv  enterostoniv  are  passed,  the  catheter  is  with- 
drawn  and  the  fistula  allowed  to  close.  Extensive  inversion  of  the  cut  edgea 
of  the  afferent  loop  around  tho  catheter  usuallv  permits  closure  to  occur  readilv. 
If  this  does  not  happen,  the  intestine  is  dissected  free  from  the  abdominal  wall, 
hHII  further  invertcd  with  purse-string  sutures,  and  dropped  back  into  the  ab- 
dominal cavitv.  It  is  essential  for  the  final  success  of  the  operation  that  the 
distance  between  the  lateral  anastomosis  and  the  cut  end  of  the  afferent  loop  be 
Hufficient  for  a  plastic  operation  to  readilv  effect  closure  of  the  fistula. 

Entero8tomy  for  Gang^^ene  in  Which  the  Conditions  Will  Not  Allow  of  Anas- 
tomosis.— Tu  such  cases  the  gangrenous  gut  is  brought  entirelv  outside  the  ab- 
domen,  the  healthv  portions  beyond  the  area  of  gangrene  are  sutured  together  as 
in  simple  enterostoniv,  and  a  healthv  portion  of  the  gut  sutured  to  the  skin,  as 
in  the  same  operation.  The  \vound  is  closed  up  to  the  intestine  and  the  gan- 
grenous portion  of  gut  is  cut  away.  The  bleeding  from  the  cut  intestinal  edges 
is  controlled.  Later  communication  bet\vecn  the  2  loops  is  effected  by  a  Dupuy- 
tren  entorotome  and  a  plastic  oj)cration  done  for  closure  of  the  fistula. 

Complications  of  £nterostomy. — Enjihema  is  controlled  somewhat  by  a  dry- 


iag  pnwder  composed  of  eiirbonate  of  magiiesia,  zine  oxu\^  anj  tulciiiiu  An/- 
sipcias  iii  mre.  Pklegmon  is  treatetl  bj  prtiper  driiinage  Tief'c\sHit}itiij^  iii  hoiiiu 
Jiistances  comiter  openiiigs  and  removal  of  siitures. 

Perl  tonit  is  rarelv  t>ccur8  fxcept  as  tlic  rosult  o{  tho  coiiditiuii  for  whH'h  tlie 
operation  Iias  been  porfornicd.  In  .suitablc  cases  it  niay  bo  eiitirely  prevciited 
by  delaviiig  tbe  opciiiiig  of  tbe  artifii^ial  anii8  until  tiine  bas  eiapsed*  24  to  48 
hoiira,  for  tbe  occiirrenee  of  adliesicnts  in  t!io  tu^iubborhood  of  the  aflec^ted  loop. 

Ilernla  or  evr  nimf  Ion  of  mlcsfittf  ovruvA  rarelv.  Prohiftse  of  tbe  niti«>iu 
iueiiibrane  of  tbe  artiti*.'ial  aniis,  or  cvoii  of  aH  tlie  bmsrs  of  tbe  artibcial  aiun 
{iHvaginatioiijj  inav  oeeiir.  Tbe  proxiinaI  portion  of  the  loop  is  that  iisiiall.v 
affeoted.  Ufcemfion  riiav  eonip]ieate  pndoiiircd  probipse.  In  cases  in  wbiels  it 
is  neeešsarv  to  iiiaintatti  tbe  artiticial  iiinis,  cvciitration  and  prolapse  caii  be 
cinrd  bv  makinji  an  incision  and  sntnrini^  tbe  afft'(*tcd  limb  of  the  artificial 
aiHhs  to  tbe  abduininal  \valL  Tbis  ran  lie  done  witbniit  enterinir  tlie  peritnncal 
ravitv,  tbe  fmger  %vitbin  tbe  intestinal  loop  servinj^  as  a  jL*;inde  for  the  i»itr(»dne- 
tion  of  tbe  suturea^  tbe  abdomiual  wall  boing  ineised  dow^i  to  tbe  parietul  peri- 
tonenni,  and  tbe  sutnres  therc  intro<lueed.  čare  sbould  be  taken  that  tbe 
sntnres  do  not  enter  tbe  himen  of  tbe  tj^it 

*S7ru7»n\ — Tlie  distal  Hmb  of  tbe  artitieial  ainis  ahvavs  beeome  smaller 
tban  nomiab  At  tinies,  tliroiii^b  dironitr  inttamniation  or  the  extension  of 
alreadv  existing  disease,  strietiire  resni  t  s. 

Neurasthenta. — In  some  patientd  tb€*  nieiital  eundition  is  inflnenced  bj  the 
eKistence  of  an  artificial  anns, 

After-treatment  of  Enterostomj.^ — Xo  atteinpt  sbonld  be  made  to  \va9h  ont 
the  interior  of  the  inteistine,  The  tube  drainiug  the  iutestino  shonld  be  con- 
neeted  to  a  reeeptacle;  when  the  tnl)e  looseng  after  4  or  5  davs  them  will  be  an 
eseape  of  feeal  matter  ahnigside  of  it,  Upon  the  appearanee  of  thit*  tbe  tiil>e  is 
removed  and  loose  absorbent  dressinjL^^  applied,  whieh  are  elianged  everj  bour 
or  80,  t^are  iiinst  be  taken  that  the  dressingri  are  not  applietl  in  snch  a  waj  as 
to  interferc  witli  drainage, 

Following  enterost(nny  for  gangrene  of  tlie  intestine,  even  if  the  operation 
itself  is  not  severe,  tlie  patient  wil'l  muialiv  die  of  general  debilitv  or  peritonltis 
iii  from  24  to  48  honrs.  The  caae  bas  visnallv  ijrogreased  too  far  before  siirgical 
nieasnres  are  institnted.  Done  forniall\%  the  proanosis  is  good.  Tlie  after- 
treatiuent  is  tronblesome,  The  sntnre  line  and  neigliboring  skin  are  painted 
with  eolloflion  or  \Voelfler'8  peritoneal  varnisb  to  prevent  irritation.  An  abnn- 
dant  absorbent  dressing  of  paper  wool  covers  tbe  woond ;  thi^  is  renevved  €very 
few  lionrs,  Ttie  wonnd  in  tbe  neigliborliood  of  an  artificial  ann^«^  is  partieularly 
liable  to  infeetion  from  tbe  presenee  of  tlie  discharges.  Innnediatelv  iipon  the 
appearanee  of  infe(*ti<*n  the  siitures  shoiihl  br  remov4'd,  Tbe  infeetion  niav  be 
deep-seated  and  n<it  shnw  at  first,  exeej)t  tlironuli  tlie  temperature;  in  sneb  easi*s 
tho  sntures  are  removed  and  tlie  wonnd  opened.  Tbis  \vill  present  a  nastv 
slougbing  appearanee.  A  moist  antiaeptic  dresaing  hastens  the  separation  of 
fbe  aloogbs. 
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Skin  irritation  may  be  prevented  in  part  by  anointing  the  skin  in  the  neighbor- 
hood  of  the  artificial  anus  with  vaselin.  A  moist  eczoma  is  liablc  to  develop  and  can 
only  be  kept  in  check  by  strict  cleanliness.  After  a  week  or  10  days,  when  wound 
healing  has  become  8omewhat  firm,  the  patient  may  be  placed  in  a  warm  bath  for  */2 
hour  twice  daily;  this  is  a  source  of  great  comfort  to  the  patient  and  cleanses  the 
wound.  The  granulations  in  the  neighborhood  of  an  artificial  anus  are  apt  to  become 
firrayish  owing  to  the  diseharge.    This  will  necessitate  stimulating  dressings. 

The  sutures  which  are  used  to  hold  the  intestine  in  position,  as  a  rule,  take 
čare  of  themselves ;  they  loosen  and  come  away.  The  wound  cicatrizea  8lowly ; 
the  mucous  membrane  of  the  gut  prolif erates,  until  finally  cicatrization  betweeii 
it  and  the  skin  is  complete. 

The  eflFect  of  an  artificial  anus  upon  the  general  health  depends  upon  tho 
portion  of  the  intestine  from  which  the  anus  was  formed.  If  it  is  in  the  sig- 
moid,  nutrition  does  not  suflFer;  if  in  the  cecum  or  the  small  intestine  in  the 
neighborhood  of  the  ileocecal  valve,  nutrition  is  not  markedly  interfered  with. 
It  is  to  be  borne  in  mind,  however,  that  it  is  in  the  large  intestine  that  absorption 
of  fluid  for  the  most  part  takes  plače.  The  higher  up  in  the  small  intestine  the 
fistula  is  placed,  the  more  marked  the  inanition.  If  it  is  in  the  duodenum  or 
jejunum,  inanition  rapidly  follows  and  the  patient  dies  of  debility ;  if  high  up 
in  the  ileum,  patients  may  live  for  some  weeks  or  months.  The  treatment  for 
fistula  placed  high  up  is  early  operation  before  the  patient  has  become  too  muchi 
enfeebled.  The  site  of  the  fistula  can  be  determined  by  the  character  of  the 
stools.  The  patient  should  be  weighed  daily,  'and  if  loss  of  vvcight  is  shown, 
operation  should  not  be  delayed.  The  diet  should  be  highly  nutritious  and  such 
as  to  leave  the  sraallest  possible  residuum  in  the  intestines.  Soup,  eggs,  milk, 
farinaceous  food,  scraped  beef,  peptones,  rice  pudding,  youiig  chicken,  and 
lamb  form  the  best  diet ;  this  is  supplemented  by  rectal  alimentation.  An  at- 
tempt  may  also  be  made  to  plače  predigested  foods  in  the  eflFerent  loop  of  the 
fistula.  If  this  is  possible,  it  not  only  nourishes  the  patient  better,  but  prevents 
contraction  of  the  portion  of  the  bowel  below  the  fistula.  Reverse  peristalsis 
tends  to  prevent  feeding  through  the  efferent  loop.  Spontaneous  closure,  while 
possible,  should  not  be  waited  for,  as  in  the  meantimc  the  patient  is  losing 
more  and  more  strength.  The  only  radical  treatment  is  an  earlv  operation,  either 
intra-abdominal  or  by  Dupuytren'8  clamp  and  a  subsequent  plastic  operation. 
After  operating  by  means  of  Dupuytren's  clamp,  it  will  be  necessarv  to  quiet 
the  pain  with  opium.  It  takes  6  or  8  davs  for  the  clamp  to  ulcerate  through ; 
in  the  meantime  adhesions  form  which  guard  the  peritoneal  cavitv  against  in- 
fection.  If  the  attempt  is  successful,  a  fecal  fistula  results  in  plače  of  the  arti- 
ficial anus,  the  fecal  current  for  the  most  part  passing  along  the  cliannel  made 
by  the  clamp.  Such  fistula?  have  a  tendencv  to  close,  but  it  is  better  to  aid  in 
their  closure  by  a  plastic  operation. 

Inability  of  the  Artificial  Anus  to  Functionate. — Occasionallv  it  happens 
that  while  gas  passes  more  or  less  freelv  through  the  tube  usuallv  left  in  the 
entero8tomy  opening  at  the  time  of  operation,  the  passage  of  fecal  matter  doea 


imt  occiir.  A  condititm  of  pa  rti  o  ]  obstructioii  is  preselit.  Thia  niay  be  diic  to 
ton  iiuich  traction  un  tlio  ititestiiit,  or  too  ti^ht  cloMire  of  the  abdomiiiai  vvnuud 
iii  aii  atttunpt  to  make  an  ideal  anus,  or  to  paresis  of  thc  loop  operated  npoiu 
It  h  overcome  by  insertiiig  tbe  tube  further  iiito  tbe  gut  and  by  tbe  *ise  ot"  frc 
f|iiri]t  eiit-iiuis  tbrniiiib  tbe  tiii^e, 

Closure  of  the  Enterostomj  Opening. — -An  entcrostomy  of  the  small  intestiiie 
i^bould  hv  closed  as  so^jn  as  the^  indieatioiis  for  its  use  h  a  ve  pa.s.sed.  Earlv  closure 
is  pa  rt  i  en  1  ari  v  desirable  as  the  eonteiits  of  tlie  small  iiitestiiie  are  liquid  and 
irritating  aiid  il  iy  dittienlt  to  keep  tbe  patient  elcan.  iloreover,  tbe  bealth 
sntfers  in  proportioo  to  tbe  proximjty  of  the  opening  to  the  diiodennm.  The 
essentiai  point  in  the  olosiire  of  tbese  openings  is  the  destrnction  of  the  spun 
Tliis  can  be  acconiplisbcd  bv  tbe  nse  of  the  eiiterotome,  or  thc  loop,  the  site  of 
the  enterostomv,  njay  he  cxcised.  If  the  enterostomv  has  been  done  in  a  tvpical 
nuinner,  its  elosiire  can  be  effeeted  bv  the  use  of  a  Diipnvtren  enterotome^ 
supj»lemeiite<h  after  the  proper  direction  of  tbe  feeal  ciirreiit  is  established,  by 
a  pla.stie  operati<ui.  To  aeconiplisb  this,  1  hipiiytren's  enterotome  is  insertod, 
one  blade  into  each  leg  of  the  euterostoniv,  in  sneh  a  manner  as  to  grasp  the 
spnr.  The  enterotome  is  then  8crewed  dow!i  nntil  it  tirmlv  compresses  the 
spnr.  A  tiirn  or  two  of  the  serew  is  addt*d  eaeb  da  v  nntil  bv  the  el^dith  or 
iiinth  (hi\'  tb<*  instniment  has  eut  its  \vay  entirelv  throngb  the  spiir.  A  plastic 
operatioo  inav  now  be  niidertaken,  Varions  modilieations  of  t!ie  Diipnvtren 
instrnnient  bave  been  niade.  ali  retaining  the  essential  principle,  bnt  tbese  have 
no  distinct  advantage  over  tbe  original. 

If  tbe  enterostomv  has  not  been  perfomied  in  a  tvpieal  manuerj  there  is  a 
possihilitv  tbat  tbe  enteretome  niav  seize  and  ernsh  a  knnekle  of  gnt  adberent 
betweeii  tbe  legs  nf  tlu*  (^iiterostMinv.  In  sneli  i-a^es  the  followiiig  proeednre  is 
indieated:  Tlie  iMjtern.stumv  openinir  is  paeked  witb  ganze  ttj  pre%^eiit  soiling. 
One-lialf  in<'b  frniii  thti  lujiriiin  o{  tbe  (»peiiing  ini  ineisicni  is  iiiade  tbroiigh  tbo 
skin,  eompletelv  eiieireliog  tbe  opening-  Tbe  skin  is  dis^seeted  toward  the 
opening,  and  the  edges  of  the  skin  se^Ti  together  over  and  over  in  siich  a  manner 
as  to  eomplefelv  oxxdnde  the  opening  and  thiis  prevent  tbe  possibilitv  of  soiling 
the  site  of  operation,  Tbe  ineision  is  deepene*l  throngh  the  peritoneniu,  taking 
čare  that  tbe  gnt  lw^  not  in  j n red ;  tbe  adb<*sionB  are  Af*parated  and  the  hx>p,  tbe 
»ite  of  the  enterostomv,  is  drawn  ontaide  tbe  abdomen,  The  ahdominal  eavitv 
is  protected  bv  laparotoniv  pads,  tbat  portion  of  the  bowel  wbicb  is  the  site  of 
tbe  entcrostomv  is  ex(nsed,  and  an  end-to-end  or  lateral  anastomosis  done.  Tf 
tlie  Hpeuing  is  within  a  fe\v  incbes  of  the  ileocecal  jimcture,  there  iiiav  not  bo 
room  for  a  satisfaetor\'  hiteral  aTiastianosis,  80  that  an  end-tivend  anastomosis 
nuiv  be  Imperative.  Tbe  varions  lavers  of  the  abclominal  wonnd  are  now  sepa- 
riited  and  sntnred.  Prelimitiarj  to  this  operation  and  to  ali  plastic  oporations 
fer  tbe  cnre  of  artiiieia]  anns  or  feeal  fistula,  it  is  essential  that  tbe  skin  in  the 
ueigbborhood  be  brought  to  as  near  thc  condition  of  nonnal  aa  possible.  This 
ean  onlv  he  aeeomplishetl  bv  tbe  most  nnnnte  attention  to  cloaidiness. 

Closure  of  Feeal  Fistula, — Most  te<^al  tistuhv  close  spontaneoii&ly  if  thc  gnt 
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is  not  adherent  to  the  skin.  The  closure  is  facilitated  by  the  administration  of 
foods  which  leave  the  smallcst  possible  residue  in  the  intestine,  and  by  the  ad- 
ministration of  enemata  twicc  daily  to  kecp  the  lower  bowel  empty.  If  the 
fistula  is  situated  liigh  up  on  the  intestine,  its  closure  must  be  quickly  effected 
or  rapid  inanition  vvill  rcault;  if  situated  low  down,  a  reasonable  wait  of  2 
weeks  is  allowabIe.  During  this  tinie  the  tistulous  tract  is  frequently  eleansed. 
If  the  discharge  escapes  by  way  of  an  abscess  cavity,  this  should  be  opened  up 
freely  and  frequently  eleansed.  Failing  of  spontaneous  closure,  a  fecal  fistula 
of  the  s^all  intestine  usuallv  dcniands  resection  followed  by  an  end-to-end  or 
lateral  anastomosis.  Such  cases  will  present  great  difficulties,  and,  where  pos- 
sible, they  should  be  dealt  with  in  the  same  manner  as  resection  for  enterostomv. 
Other  cases  can  be  dealt  with  bv  closing  the  exteriuil  opening  with  sutures,  as 
described  in  closure  of  enterostomv,  and  then  opening  the  abdominal  cavity  at 
some  distance  from  the  site  of  the  fistula  and  ascertaining  the  exact  conditious 
intra-abdominallv. 

When  the  opening  is  situated  high  up  in  the  intestinal  canal  and  the  condition  of 
the  patient  is  such  that  an  operative  procedure  is  c*ontra-indieated,  a  temporary  ex- 
pedient  of  insertiiig  a  rubber  tube,  on  th(»  same  princdple  as  that  eniployed  by  Kerr 
in  draining  the  bile  ducts,  may  b(^  enipl()yed.  In  a  i)ersonal  čase  this  siniple  device 
eff(*ctted  an  al)solutely  niechanical  elosun*  and  tided  tlu*  patient  over  until  sufficiently 
recuperated  to  with8tan(l  a  forinal  operatiou.  Nutrition  wa8  maintained  through  a 
small  eatheter  insertcKl  through  a  minute  opening  in  the  wall  of  the  larger  tube  into 
the  efferent  intestine. 

The  operative  treatraent  of  persistent  fecal  fistula  depends  upon  the  type  of 
fistula  present.  If  the  l(X)p  of  intestine  of  such  a  fistula  is  adherent  to  the  skin, 
the  opening  being  of  modcrate  size  without  prolapse  of  the  posterior  wall  of  the 
gut,  closure  is  comparativelv  easv.  The  open  fistulous  tract  is  encircled  by  an 
incision,  this  external  incision  is  securelv  sutured  to  prevent  soiling,  the  tract  is 
dissected  down  to  the  peritoneum,  clamped  at  the  level  of  the  intestine,  and 
amputated,  the  stump  is  disinfectcd  and  buried  in  nuich  the  same  manner  as  is 
the  stump  of  an  appendix.  If  tho  fistula  is  of  larger  size,  \vith  prolapse  of  the 
posterior  wall,  much  can  be  accomplished  as  regards  the  diminution  of  the 
caliber  of  the  external  opening  by  inserting  a  rubber  tube  of  proper  size  into  the 
long  axis  of  the  intestine  to  control  the  prolapse.  When  the  external  opening 
is  diminished  in  size  sufficientlv,  it  is  closed  in  the  manner  described  above. 
If  the  prolapse  of  the  posterior  wall  bas  existed  for  a  sufficient  length  of  time 
to  allow  of  the  agglutination  of  the  mesontcrv,  thus  forming  a  spur,  the  use 
of  a  Dupuytren  enterotome  is  indicated.  If  tho  fistula  is  long  and  tortuous, 
though  of  small  size,  temporarv  closure  \vith  sutures  to  avoid  infection,  fol- 
lowed  by  a  laparotomv  to  identifv  the  portion  of  gut  which  is  the  site  of  the 
fistula,  is  indicated.  The  site  of  tho  opening  of  the  fistula  into  the  intestine  is 
identifiod,  clamped,  disinfo<»t(»d,  and  invortod  in  tho  same  manner  as  the  stump 
of  tho  appondix.      No  attompt  shonld  Im*  made  to  close  a  fistuhi  which  coni- 
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iiiiilucates  \vitli  a  caiicerou«  portion  of  {lic  lM»\vt'L  Latrnil  aiiaistnniosis,  witli 
lir  \viliiniit  exeliisi(m  of  tlie  i-anetTcnis  lonp  from  the  roiiiaindor  of  tlip  iiito^tine, 
luav  be  cIduc  if  tlie  disconifort  froiti  the  fistula  is  too  great. 

I ntraperitoneal  fisiulaj  TeqinYv  more  extensive  operatioiij  ineluding  the  cloa- 
Mve  uf  the  orijan  witli  which  eoiininuiiration  has  heeii  L\stii1>lishcd- 

If  for  imy  roa.soii  it  is  deoiiird  dcsinihte  tn  iiiaintiiin  the  artiticial  ainis  i>r  i\ 
fptnil  tista  lil,  provision  iniist  hv  mado  fov  koeping  the  patient  as  cleaii  aiid  euni 
fortahle  as  p*tssihle,  Iii  tlie  ea.se  of  the  lar^^e  hitestino,  tJiis  ib  more  rcadi!y 
aeeomplished  hj  reasoii  of  the  uaturc  uf  the  iiitestinal  eoiitents  than  in  th* 
šiiiall  iiitestine.  Even  here,  howevei%  a  eomparative  t!et!:i*ee  of  eomfort  is  attain- 
ahle  hv  the  ii^e  of  a  enp-shaped  apparatua  witli  a  t*(mtainer  attachedj  such  as  is 
exeiup!itied  h  v  DeIatour's  eolostomv  en  p. 
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Indications. — Enterectnmv  is  iiidicated  in  contusions  and  woimds  bj  fire- 
arms.  (in  siich  eases  the  pi*o<::iios!H  is  favurahle  if  opcration  is  perfnrmed  \vithin 
the  tirat  *»  honrs.  Operated  hiter,  tlie  mortalitv  is  extremely  hi^h,  as  is  also  the 
ease  in  miiltiple  giinshot  Avrnuids);  in  gaucrem*;  in  eertain  aente  intussiiscep- 
tions;  in  strietnre;  in  Im^alized  tuhereulosis;  in  tiimors:  in  eeitain  forms- of 
adhesions;  iii  eertain  cases  of  artiticial  aiina  and  feeal  fistuhi;  in  cases  in  which 
the  viabilitv  of  the  intestines  is  in  doubt  throii^h  eonstrietion ;  in  interference 
\vitli  the  b!*iod  aiipplv,  as  in  mesenterie  thrombnsia ur  throitgh  detaehment  of  the 
niesenterv ;  and  in  wniinds  invtdvin^r  more  than  one  half  of  the  f^irevnnferenee 
\vhieh  do  not  allrnv  of  elosnre  by  simjde  siitnre. 

Technic  of  Operation.— The  giit,  the  site  of  the  leaion,  is  drawn  oiitside 
tlie  ahdoineii  an<l  severni  im-bes  of  healthv  ^nt  wlth  it.  Slinnld  adbesions  be 
present,  tliese  shoiild  be  dealt  with  |j:ently  an<l  ali  hemorrhage  arrested,  In- 
fectcd  thiiih  if  present  in  the  peritoneal  cavity,  is  rapidlv  sport^ed  away.  The 
affeeted  too]>  of  n:nt,  witli  several  inelies  nf  liealttiv  ir^it,  is  isohited  \vitlj  laparot- 
oiny  spon^es  in  sneli  a  nianner  as  to  *x^uird  tlie  peritoneal  eavitv  apiinst  the  pos- 
.%ihility  of  infeetion.  In  cases  eomplieated  by  aente  intestinal  obstrnetion  the 
distended  gnt  almve  the  leslon  is  opened  and  as  mneh  of  its  content^  allowed  to 
nm  away  as  wni.  Thi.H  ean  be  ae^otnplisbed  in  the  folIo\vin^  manner:  An 
assistant  jurasps  the  giit  in  2  plaees*  abont  2  i  nebes  apart.  A  pnrse-strin^  sntnre 
18  inserted  iti  the  eonvexity  of  the  ^it,  the  irat  is  iiieised,  the  ed^rea  of  the  wonnd 
are  held  open  by  foreeps,  a  sniall  Panl  nr  Mixter  tnlK*  is  inserted — a  nibber 
eatheter  of  large  ealiber  niav  be  nsed  in  plaee  nf  the  ^lass  tnbt! — and  the  purse- 
string  is  tied  abont  the  tube  after  inversion  of  the  miK^ons  membrane.  Tn  tbis 
manner  intesthial  eontents  are  allowod  to  ese  i|ie  at  a  clistanee  from  the  site  of 
operation  and  soilinij:  is  avoi<led,  A  sccond  pnrse-strin^,  snrronndiiiij  the  first 
and  at  a  litth*  distanee  from  it,  is  drawn  down  as  the  tnbe  is  witlidrawn,  whilo 
an  assistant  neclndes  the  pnrti<m  of  tlie  iatestine,  the  site  of  the  teniporary 
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enteroatomv.  Tpon  removal  of  the  tube,  the  second  purse-string  is  tied  tightly, 
taking  čare  that  the  peritoneal  surfaces  are  inverted.  As  the  removal  of  an 
inch  or  so  of  additional  gut  is  of  no  consequence  in  these  cases,  it  is  best  to  puli 
sutfioieiit  inteatine  out  of  the  abdominal  cavity  to  allow  of  the  making  of  an 
entcrcc»toniy  through  comparatively  healthy  intestine. 

The  loop  to  be  resected  is  emptied  of  its  contents  by  gentle  pressure  in  an 
upvvard  direotion  and  an  intestinal  clamp  applied  on  what  is  pre8Uinably 
liealthv  intestine.  The  contents  of  the  loop  are  now  expressed  in  a  downward 
(liroction,  and  a  clamp  applied  thcre.  In  obstniction  cases,  vvhether  acutc  or 
chronic,  thero  will  be  a  marked  difference  in  the  character  of  the  gut  alx>ve  and 
b(»low  the  site  of  obstniction.  Ordinary  long-jawed  artery  clamps,  sucli  as  the 
Kochcr  type,  are  applied  somewhat  more  than  an  inch  from  the  intestinal 
clamps  on  the  loop  to  be  resected.  The  entire  loop  is  now  held  up  and  the 
blood  supp]y  in  the  mesenterv  studied.  If  there  is  doubt  as  to  the  blood  supply 
of  the  portion  of  intestine  to  be  left,  the  clamps  are  madc  to  include  more  of  the 
healthy  gut. 

\Vitli  straight  scissors,  section  of  the  bowel  is  made  in  a  slightly  oblique 
direction,  a  little  more  toward  the  convex  border  than  thift.  mesenteric  border. 
Even  if  the  intestine  is  sectioned  straight  across,  there  will  be  more  retraction  at 
the  convox  border  than  at  the  mesenteric  border.  The  reason  for  making  the 
incision  in  this  way  is  to  preveiit  too  great  narrowing  at  the  site  of  the  end-to- 
end  anastomosis  and  also  to  render  more  certain  the  blood  supply.  Section  of 
the  gut  is  made  about  %  in.  from  the  intestinal  clamp.  The  open  ends  of  the 
gut  are  now  swabbed  with  moist  sponges.  If  there  is  anv  bleeding  at  the 
mesenteric  border,  this  is  secured  by  ligature.  Section  of  the  mesentery  mav 
be  made  by  either  of  2  methods.  With  a  pair  of  sharp-pointed  scissors  the 
triangular  space  where  the  leaves  of  the  mesentery  separate  to  surround  the  gut 
may  be  entered  and  the  mesentery  may  be  severed  from  the  gut  along  this  line,  or 
a  V-shaped  section  of  the  mesenterv  mav  be  made.  This  latter  is  preferable  in 
exci8ing  considerable  portions  of  the  gut  and  also  in  cases  of  malignant  disease. 
In  many  instances,  in  thin  mesenteries,  on  holding  the  mcaontorv  up,  the  blood 
supply  of  the  portion  to  be  resected  will  bc  quite  plainlv  indicated,  so  that  tho 
main  branches  leading  to  that  portion  may  be  ligated,  and  the  V-shaped  portion 
of  the  mesenterv  easily  removed.  In  other  cases  it  will  be  necessarv  to  plače 
ligatures  before  each  cut  with  the  scissors.  In  suturing  tho  mesenterv  follow- 
ing  the  completion  of  the  intestinal  rcsection,  in  the  čase  of  the  V-shaped  ex- 
cision  of  the  mesenterv  with  end-to-end  anastomosis,  the  V  is  closed  by  a  con- 
tinuous  suture  beginning  at  the  apex  of  the  V  and  extonding  to  the  intestine 
where  the  mesenterv  is  attached  in  npproximately  its  noriiial  position.  If  lateral 
anastomosis  has  boen  done  \vith  V-shapod  exciaion  of  the  mesenterv,  the  edges 
of  the  V  are  slid  past  each  other  and  are  sutured  to  the  anterior  or  posterior 
leaf  of  the  adjacent  mesenterv.  In  ease  the  mesenterv  has  simplv  been  detached 
from  the  intestine  or  is  folded  on  itself  and  the  fold  sutured  to  the  adjacent 
mesentcry.    Having  removed  the  portion  of  affeeted  intestine  with  a  section  of 
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MOSX8    (1). 


itfl  mesenterj,  choice  must  be  made  aa  to  tbe  fiirther  stepa  to  be  pursiied. 
Whether  au  end-to-end  aimstumosiii  bv  stiture  or  biittt>n  sliull  be  done,  whetbcr 
the  ciit  ends  o£  the  intestine  sball  be  drawn  in  by  purse-string  siitnres  reenforced 
by  Lenibert  siitnres  or  bv  tbe  Kbipp  iiietbod,  and  biteral  anastoniosiš  dniic%  or 
whetber  tbe  le^s  of  tbe  inte.stine  sliall  be  sutured  togetlier  for  a  spaee  of  severa! 
inches  and  tlie  open  ends  sutiired  outside  of  tbe  abdominal  walb  will  depend 
upon  tbe  eondition  of  the 
intestine  and  the  eondition 
of  tbe  pat  i  en  t.  The  instru- 
inents  which  have  been  tised 
in  opening  the  intestine  nmst 
be  disearded  as  soon  aa  tbey 
have  perfoi*med  their  di!ty- 

Cloaure  of  the  Ends  of  the 
Divided  Intestine  by  Klapp's 
Method.' — T  h  e  intestine  is 
first  crushed  witb  a  beavv  elanip  and  then  divided  with  a  Paquelin  caiiterv, 
a  long  narrow  elarap  being  applied  to  the  cnt  end  of  tbe  intestine  and  tbe 
intestine.  roUed  op  on  tbe  cbiiiip,  Tbe  serous  surfaees  tbns  brought  in  aj>- 
position  are  sutiired,  the  clamp  is  looaened  and  rernoved,  and  the  remaining 
apposed  serous  surfaces  are  sutiired.  Bv  thi«  nietJiod  an  extensivc  adhesion  of 
aerous  anrfaee  ia  obtained,  and  the  pressure  arising  witbin  tbe  intestine  does 
not  exert  itaelf  directlv  ag:ainat  the  line  of  sntnro. 

Cloanre  by  Purse-atring  Method. — Tbe  scvered  en«!  of  the  intestine  is  enished 
bv  a  strong  clanip»  and  while  it  is  so  beld  a  purse-string  sntnre  of  non-absorbable 

material  is  made  to  surronnd 
tbe  intestine  at  a  distanee  of 
Vi;  in,  from  the  divided  end. 
As  this  pnrse-string  is  drawn 
dowii,  the  divided  end  ia  in- 
vaginated  and  tbe  elamp  i  a 
witbdrawn.  A  seeond  piirae' 
str  ing  at  a  distanee  of  V*j  in* 
reenffirees  the  first, 

End*to-end  Anastomoais ; 
Maunseira  M  e  t  h  o  d.  —T  li  e 
opening^  in  tbe  b<>wel  art^  s(»eiired  tngt^tber  by  2  h>ng  temporarv  stitehea  \vhieh 
inchide  aH  tbe  coats  nf  the  bowel,  one  In^^ing  plaeed  at  tbe  niesenteric  attacb- 
nient  and  the  other  direetlv  opposite.  Tbese  8Utnres  are  tied  on  the  mueous 
membrane,  the  ends  being  hit  iong  to  effeet  invagination  (Fig.  12).  An 
ineision  1  V2  in.  Iong  in  the  Iong  aKis  of  tbe  lHi%veI  tbrongb  aH  tbe  eoats  on  tlie 
free  border  of  tbe  proximal  loop,  and  snmewhiit  umre  than  1  in.  fruni  tbe 
ent  vml,  is  made.     Tlie  invaginating  sutiire.s  are  pnlled  tbrongb  tbis  ineision, 

and  by  traction  npon  tbeni  tbe  sumlter  or  distal  bx)p  is  invaginated  into  the 
24C 
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14. — MAUNftELL'ft   Method   OP   End-to-end 

ANASTOM08I8    (3). 


larger  or  proxiinal  loop,  and  by  continued  traction  it  is  drawn  out  of  the 
opening  (Fig.  1*3).  Upoii  the  emergenee  of  the  invagination  it  will  be  seen 
that  the  peritoneal  surfaces  of  the  2  ciit  ciida  are  in  accurate  apposition. 
The  temporarv  sutures  are  now  held  taut  and  separated  so  as  to  eause  the 
4  la.vers  to  lie  8i<le  by  side.  A  long,  straight  eanibric  needle  anned  with 
silk  is  passcd  directlv  through  aH  the  coats  of  the  4  thicknesses  at  least  Vi 

in.  froni  the  cut  edge,  thus  placiug  2 
sutures  at  1  passage  of  the  needle. 
The  center  of  this  suture  is  drawn  up 
and  cut,  and  each  half  tied.  This 
procedure  is  repeated  until  sufficient 
sutures  have  been  passed  to  insure 
accurate  apposition  (Fig.  14).  The 
traction  sutures  are  now  cut  sbort, 
and  the  invaginated  gut  is  drawn  back 
gentlv.  The  incision  in  the  long  axis 
of  the  gut  is  closed  by  any  of  the 
methods  of  suturing  previously  described.  The  mesentery  is  now  dealt  with  in 
accordance  vvitli  the  method  used  in  resccting  it.  Should  any  doubt  exist  as 
to  the  sccuritv  of  tlio  anastoniosis  Lcnibert  sutures  inay  be  additionalIy  placed. 
This  is  to  be  avoidcd  whenever  possible,  as  already  the  method  of  anastoniosis 
has  narrowe<I  tho  himen  of  the  intestine  by  at  least  I/4  in.  ali  the  way  around. 
This  procedure  allovvs  of  accurate  suturing  in  end-to-end  anastomosis,  par- 
ticularly  in  cases  where  one  loop  of 
the  gut  is  smaller  in  diaineter  than 
the  other.  Tho  method  described 
presents  one  difficultv,  and  that  is 
the  securing  of  aH  the  coats  of  th« 
intestine  \vhcn  the  sutures  are  passed 
in  the  manner  described.  This  diffi- 
culty  is  caused  by  retraction  of  the 
muscular  coat  and  eversion  of  the 
mucous  coat.  The  diiRcultv  can  be 
overcome  by  trimming  the  mucous 
membrane  wherever  redundant.  The 
sutures  should  not  be  so  tight  as  to 
strangulate.  Čare  should  be  exer- 
cised  in  reducing  the  invagination  so 
as  not  to  plače  too  much  traction  on  the  suture  line. 

In  placing  the  sutures  left  temporarilv  long  for  the  purposes  of  invagina- 
tion, it  is  well  to  exerci8e  great  čare  in  placing  the  mesenteric  stitch  so  as  to 
secure  accurate  apposition.  This  can  be  done  by  making  a  mattress  suture  tied 
inside  the  bowel  and  including  both  mesenteric  junctions  in  the  follo\ving  man- 
ner (^launsell)  :     The  needle  is  entcred  from  within  the  bowel  slightly  to  one 


Fio.   15. — Modified  Mesenteric  Stitch  to  Sb- 
CURE  Accurate  Peritoneal  Approximation. 
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sido  nf  tlip  mnscntene  attacliment,  Tlic  puint  uf  tiin  iincdlp  mtprs  tlie  trianan^Isi^ 
inesentcrie  spaee  for  iiboiit  l>4  in.  ainl  is  tbcii  divergcd  tr>  pierce  the  pcritoneum. 
The  iiocdle  tlien  euters  the  otlipr  spet  ion  nf  l)()wel  in  a  revTrse  niaiiner,  Tht^i-e 
steps  i\rv  repeated  on  tbp  oppositf?  si  de  nf  tlio  me,sontorv  and  the  mattress  suturc 
tlius  fomied  tied  witlnn  tlie  i>o\ve].  A  modiffraiion  of  this  stitch  and  one  whidi 
perhajjs  seeiire^  hotter  ;!ppinxiniation  of  the  peritnneal  eoats  \^  inade  h  v  crosain^r 
the  nmttress  sntvire.  The  sntnre  is  begiin,  as  above,  from  \vithin  the  bowel  and 
is  t  h  en  earried  tbron£?]i  the  oppos- 
m^  me  sen  ter  v  and  in  to  the  howel 
on  the  opposite  si  de,  diagonallj  in 
plaee  of  straf^ilit  aeross.  TbJs  pro- 
cedure is  repeated  to  com plete  the 
niattress  auture,  \vitb  the  result, 
tbrongh  the  erossin^  of  the  suture, 
t  ha  t  the  leaves  of  the  mesenterv 
are  drawn  nnjre  seenrelv  to^ether 
and  peritoneal  approxiraation  is 
seenred  (  Fi«,^.  15).  As  tbis  is  the 
\veak  pnint  in  eud-to-end  anas- 
tomosis,  it  is  ahvavs  best  to  pUiee 
this  stitrli  tirst. 

ConneD^s  Method  of  End-to-end 
Anaatomosis, — This  method  is  sim- 
ilar  to  MannselTs  operation  in 
that  ali  the  knots  are  inside  of  the 
bnwel ;  it  diHers  froni  it  in  that 
this  is  aceoinplished,  not  l*y  an 
extra  incision  in  to  tlie  in  test  i  ne 
abovo  the  liiie  (ff  propdsrJ  šntnre, 
bnt  by  an  in*^eni(in8  method  of 
tvin^  the  last  sntnre,     A  eanibric 

needle  threadcd  witb  parallin  silk  is  pu^iseil  from  the  mneons  membrane  side 
thron;y;h  the  entire  thiekness  uf  one  ann  of  the  giit  at  the  mesenteric  angle, 
apprf)ximately  \\  in.  from  the  ent  ed/ie  at  the  site  of  the  mesenteric  attaeb- 
mtMiL  The  nee<lle  i.s  then  passed  from  vvitlnmt  inwar<I,  in  a  similar  manner, 
at  the  mesen teric  attaehment  of  tlie  other  arm  of  the  bowel.  The  ends  nf  thi?i 
sutnre  are  then  tied  toiiether  and  used  as  a  traelion  lunp.  It  slnndd  be  earefullv 
plaeed  so  as  to  alhiw  the  anastonmsis  sntnrt^  to  st^enrt?  sernserons  ap|HHJximation 
thron^hont,  Its  temporarv  objeet,  used  as  a  loop,  is  to  faeilitate  tlie  plaeing  of 
the  later  sntnres  ( Fipt*  1(>). 

The  iieid  of  anastoninsis  is  divided  iiito  :i  eqnal  parts  in  the  following  man- 
ner:  At  a  point  %  distant  from  the  inesenterit*  sifi*  on  tho  c*i>nvox  border  a 
etitiiro  18  passed  tlironij^b  ali  4  \valls  of  the  ent  ends,  and  that  portion  of  tho 
flittnre  witlHn  eaeh  Inmen  is  drawn  up  to  sutlir-ient  lengtb  to  fonn  a  I(K>p  to  use 


Fl<3.    16, — CDNNEt.I*"B    MkTHOD    OF    ENn-Tf>END   AKAB- 
TOMOSm  (1). 


Fio.  17  ^-CoiiifSLL'8  Mbthod  op  E^nd-to-end  Anastomosis  (2). 


Fio.  18. — CoNNEiJi'8  Mbthod  of  End-to-end  Anastomosib  (3). 
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as  a  retractor  and  there  cut, 

The  correspooding  enda  of 

each  loop  are  tied  together 

(Fig.  17). 

An  assistant,  by  draw- 

ing  on  tlie  iirat  and  se<3ond 

loop,  brinih  into  appoaition 

that  third  of  the  intestioal 

walla  Iviiig  between  tliese  2 

points.     The  forma  1  sutur- 

ing  of  the  in  test  i  ne  now  be- 

gins,     Beginning  with  loop 

2,   the  needle  piercea   a  1 1 

coats   of  both   segment  s  of 

bowel  and  is  there  reveraed 

and   passed   again   throngh 

ali  coats  of  both  wall8  par- 

allel   to  and   abont    yg   in. 

frora  the  first  part  of  tho  stitch  jiiat  described,  where  it  is  tied.     The  free  end 

of  the  suture  is  not  cut,  bnt  held  by  the  aseistant  witb  loop  2.     This  method 

of  siitnring  is  continiied 
nntil  loop  1  is  reaehed, 
w  li  e  r  e  a  back-stitch  is 
taken  to  prevent  pucker- 
ing  (Fig.  18). 

Loop  2  18  now  eni 
away,  and  loops  3  and  4 
t  JI  ko  itn  plače,  so  that  a 
fnrtlier  thinl  of  both  in- 
testi nal  wails  is  broiight 
into  apposition.  The  sn* 
ture  is  contiiined  as  far  aa 
loops  3  and  4,  where  a 
back-stiteh  is  taken.  This 
third  of  the  sutnro  in- 
chides  the  niesenteric  bor- 
der.  This  ia  showu  as  an 
elevation  on  t  li  e  sutnre 
line  in  the  illustration 
(Fig.  19). 

Tho  n  e  o  d  1  e  is  now 
made  to  emerge  from  the 

lumen  of  the  bowel  at  a  point  corresponding  to  that  wliere  tlie  next  stitch  wonld 

be  taken  and  appears  on  the  serous  eoat  of  one  cvit  end  tif  tlio  ivitestine  (Fig,  20). 


Fio.  20. — CoNNELL*fl  Method  of  End-to-end  Anastoicosib  (5). 
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The  suspending  loops  are  removed.  Their  plače  is  taken  for  the  remain- 
ing  third  of  the  intestine  to  be  siitured  by  the  distal  end  of  the  sutnre  and  the 
proximal  end  of .  the  suture  used  as  tractors  (Fig.  21).  The  last  third  to  be 
siitured  is  the  convex  third  of  the  intestine.  That  which  was  a  complete  section 
of  the  bowel  has  been  transformed  into  a  transverse  incision.  An  accurate  sero- 
serous  apposition  is  secured  for  this  third  in  the  following  manner :    The  needle 


Fio.  24. — Connbll'b  Mbthod  of  End^o-end  Anastomobis  (9). 

is  passed  from  where  it  emerged  on  one  cut  end  (Fig.  20)  to  the  other  cut  end 
(Fig.  21),  vvhere  it  is  inserted  from  without  inward  at  a  point  corresponding 
to  that  wliich  \vould  be  pierced  if  the  walls  were  in  apposition.  This  suture  is 
not  (lrawn  down  tight.  The  needle  is  passed  out  again  on  the  same  side,  enter- 
ing  the  inucosa  and  emerging  on  the  serosa  V^  in.  distant,  and  is  then  passed 
over  to  the  opposite  cut  end,  wliere  it  is  inserted  from  without  in  and  again 
enicrges  from  within  out  on  tlie  same  side.  This  is  repeated  alternately 
on  the  opposing  edges  until  the  neccssary  number  of  stitches  have  l)een 
inserted,  none  of  wliich  is  drawn  down  tight,  being  left  loose  for  the  present 
(Fig.  22)  to  allow  of  tlie  accurate  placing  of  tlie  suture.  At  the  last 
stitch  necessarv  to  elose  tlie  opening  th(»  suture  onds  within  the  lumen  of 
the  intestine  and  does  not  again  pieree  the  wall  as  in  the  pn*vious  sutures 
(F^ig.  22).  This  point  should  l)e  y^  in.  from  the  plače  \vhere  the  suture 
originallv  started,  so  that  when  tied  with  the  distal  end  it  vvill  complete 
the  entire  suture.     The  thread  is  brought  out  of  the   lumen  alongside  the 


Fio.  25. — Connell'b  Method  of  End-to-bnd  Anabtomoais  (10). 


Fio.  26.— Connell'8  Method  of  End-to-end  Anabtomosis  (11). 
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distal  end  of  tlie  sutiire  and  tlie  necdle  is  removed,  The  loose  siittires  are 
now  carefullv  drawn  iip,  bringing  into  accnrate  appositioii  the  Beroim  »iirfaces 
at  everv  point  except  where  the  distal  and  the  prcjximal  enda  of  the  suture 
emerge. 

A  long  cambric  needle  threaded  is  inserted,  cje  first,  between  2  of  the 
previouslj  ioserted  stitches  aboiit  opposite  the  point  of  emergence  of  the  suture 
ends  (Fi|r.  23)  and  is  made  to  emerge  at  the  same  point  where  the  sutnre  eiida 
emerge  (Fig.  24).  The  loop  of  throad  on  thii^  needle  is  tlien  drawTi  iip  suffi- 
cientlj  to  aIlow  of  the  siitnre  ends  beiug  phieed  thnnigh  it  (Fig.  24),  whereupon 


i>i<NiTir<.hii[ri(iiini{iih. 


t)xmwiH 
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FlO.   27. — HoHaLieY*S    MbtHOD   of    Em^CHORRHAPHT« 
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it  18  entirelj  withdrawn,  tho  restilt  being  that  the  suture  ends  appear  at  the  point 
of  withdrawal  of  the  needle,  thus  securing  approximation  of  the  seroiia  surfaeeg 
a  t  the  aite  of  the  last  atitelr. 

Traction  on  the  suture  ends  brings  the  opposing  serous  surfaces  in  close 
contaet.  The  enda  of  the  suture  are  then  tied  down  snuglv,  the  knot  bein^^ 
buried  deep  lietween  the  serons  walls  (Fig.  25).  Manipuhition  of  the  anasto- 
raosis  will  eanse  the  inteatine  to  resume  its  natural  contour  and  the  knot  to  slip 
within  the  lumen.  Ali  knota  are  thus  inside  the  hovvel  and  no  stitches  are  visible 
on  the  outaide  (Fig.  20). 

Horriey'fl  Method  of  End-to-End  Anaatomosis. — Thia  niethod  provides  a 
greater  dianioter  for  the  HutnretI  pnrti^in  tliau  that  \vhich  is  nf>rma1  to  tlie  in- 
testine.  The  ends  of  the  knvel  are  plaeed  rnnvex  surfacc  to  convex  surfac«,  side 
by  side,  with  tlie  openinga  in  the  same  direetion,  and  are  held  in  position  by  a 
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FiQ.   28. — WiLiiARD   Bartlett'8   Method  op  End- 

TO-END  ANASTOMOSIS  (1). 


clamp  (Fig.  27).  The  external  or  seroserous  suture  is  applied  to  these  surfaces. 
The  septum  thus  formed  is  cut  away  and  its  edges  are  sutured.  On  the  comple- 
tion  of  this  stage  of  the  operation  the  sutiirc  is  continiied  as  an  invagination 
suture,  which  completes  the  approximation. 

Willard  Bartletfs  Method  of  £nd-to-end  Anastomosis. — A   Xo.    7    straight 

cambric  needle  is  threaded  with  2 
verv  fine  strands  of  silk  of  double 
length.  The  resulting  4  strands  are 
twisted  together  so  that  the  needle 
is  as  the  end  of  a  completed  cable 
from  which  it  eannot  become  de- 
tached.  This  is  waxed  and  ster- 
ilized.  A  nuinbcr  of  these  sutures 
are  kept  in  readiness  for  immediate 
use.  Four  strands  are  used  because 
2  are  nbt  enough  to  make  a  smooth 
eable.  Two  sutures  of  this  kind 
about  14  in.  long  aro  tied  together 
at  the  free  ends,  and  the  superfluous  part  of  the  thread  cut  close  to  the  knot,  the 
result  being  a  strand  soniewhat  over  2  ft.  in  length  with  a  needle  on  each  end. 
By  referring  to  the  ilhistration  (Fig.  28)  it  is  seen  that  the  first  step  of  the 
operation  begins  within  the  hunen  of  the  gut,  each  needle  being  carried  out  of- 
the  viscus  in  such  a  manner  as  to  embrace  the  site  of  the  mesenteric  insertion, 
the  same  being  done  to  tho  mesenterv  of  the  bo\vel  to  the  right  as  the  2  needles 
enter  its  hmien.  This  loop  is  tied 
down  (Fig.  21)).  A  few  stitches  of 
the  continuous  Connell  tvpe  are 
taken,  aH  the  coats  being  pierced 
and  a  close  approximation  being 
secured  as  tho  threads  are  drawn 
tight.  As  sho\vn  in  the  ilhistration, 
by  the  needle  next  the  reader  most 
of  these  sutures  are  put  in  by  mak- 
ing  the  in-and-out  excursions  in  one 
and  the  same  motioii,  in  much  the 
same  manner  that  the  Lembert  su- 
tures are  applied,  the  difference 
being  that  ali  the  coats  are  pierced. 
One-third  of  the  circumference  of  the  opening  is  secured  in  this  manner.  The 
same  method  of  suturing  is  then  repeated  in  the  same  manner  with  the  needle 
8hown  in  the  ilhistration  farthest  from  the  reader,  until  tho  remainiug  %  of  the 
circumference  is  completed,  \vheu  the  2  remaiuing  ends  are  tied  securelv.  Al- 
most  iill  of  the  stitches  vvill  be  put  in  from  the  outsido,  and  novvhere  will  any- 
thing  but  tlic  peritoneal  coat  show.    If  the  tcnsion  on  the  thread  has  been  right, 


Fio.  29. — WiLLARD  Bartlett'8  Method  of  EInd-to- 
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it  wn]  be  impossible  to  see  anj  portion  o£  it  except  the  knot  which,  in  Tiartlett^fl 
hainlji,  <'i Hitra rv  to  tlieorj,  has  done  iio  Imriti  wl)eiL  left  expo,sed,  lliough  lie 
DHualiv  plai'i'.s  une  Leinbert  stitch  over  it. 

End-to-end  Anastomosis  hj  Miirphy  Btttton. —  Bccfiiming  at  tlie  eoiivex  bor- 
der  of  ti  te  ^iit  aiui  frojn  \vithoiit,  a  nujuiiig  over-ant!*over  purse  ^triiig  siitnre  is 
applied  around  tbo  cut  edges  of  the  giit,  takiiig  carc  to  plače  the  mesen teric  por- 
tion of  the  Btitch  iii  the  maiiiier  shovvii  in  the  illiistration  (Fig.  30),  so  as  to 
elose  the  triangiilar  space  at  the  meseuterie  attachmeut,  A  siiiiihir  stitdi  is 
theii  placed  in  the  other  end  of  the  intestine  to  be  united.  The  largcr  half  of 
tiie  hutton,  lield  hv  a  pair  of  forcepa  witb  non-serrated 
edges,  is  inserted  in  tlie  eiferent  open  ing.  The  pnrse- 
string  fiutiire  h  tied  (]own,  and  vvitli  a  Hat  p  robo  anv 
eversion  of  the  eiit  anrfaee  is  corrected,     The  same  pro-  g 

(•»'(hire  is  earried  ont  witb  the  sinaller  half  of  the  bntton 
in  the  atferent  loop,  The  sniooth  ohiinps  securing  tlie 
2  ha  I  ven  of  the  biitton  are  removed  and  the  bntton  hehl 
in  appoaitiou  hv  the  thnnih  and  finger  grasping  eaeh 
loop  behind  the  bntton.  The  2  halves  are  novv  joined, 
tak  ing  čare  tliat  thev  approach  each  other  at  exaetly 
the  proper  plane,  as  otheru^se  the  serew  portions  of  the 
bntton  mav  not  exaf'tly  coineicle  and  tlie  bntton  jain 
before  it  is  corapletelv  together.  1'ressnre  is  exerted 
nnril  the  bntton  is  locked  securelj,  thns  holding  in 
firm  apposition  tlie  peritoneal  snrfaees.  The  en  t 
edges  of  the  mesen  te  ry  are  secured  in  the  usual 
manner. 


PRECAUTIONS.^Each  bntton  must  be  tested  before 
using  in  order  to  ascurtaiii  thnt  it  is  merhiinically  perfeet. 
The  srrevv  i»ortio!is  of  the  buttdii  nnist  not  hv  t^rtii^pvd  l\y  ser- 
rated  foriv[)t<«  as  hi}ury  to  tliis  pcirliuii  of  the  hiitloii  will 
result  in  fuilure  to  properly  flose  the  btJtton.  The  spring 
niy8t  not  be  too  stiff,  or  too  rapid  sloughiiig  may  oceur.  If 
the  [K)rtiori  of  the  intestine  to  be  used  in  the  anastotnosis  has 

heen  i>roperly  fret^d  of  it«  eonteiits  and  »eeiired  b>'  intetitinid  clainps,  there  U'ill  be  uo 
nec*essit.v  for  blocking  the  lumen  of  the  button  with  L-otton  or  uork  tu  prevent  eoniatii* 
ination  of  the  ^eld^. 


Fm.  3U. — ApFL-JeATioN  of 

TH  E        M  D  H  PH  v        PV  RS  B- 
8TIUNG      SUTURK. 


Follmving  Murpkij  huUon  opf^ratiom,  the  bntton  nsnallj  paases  in  l>  to  18 
days,  bnt  may  be  delaved  a  great  deal  longer.  Kadiograpbv  \vill  show  its  change 
of  position.  The  bntton  nniv  pass  an  far  as  the  reetiun  and  beetJine  Icnlgetl  there. 
In  this  event  tlic  ]mlient  \vill  eoniphiin  of  recial  irritation.  Digital  exaniinatioTi 
will  resnh  in  its  diseoverv  and  reinoval.  Oeeaaionallv  the  bntton  will  not  pasa 
into  the  hirge  intestine  and  will  re^piire  renioval  by  seeondarv  operation.  Ob- 
strudion  at  tho  site  of  the  bntton  oceasionallv  oecnrs,     Perforalmti  at  the  site 
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of  the  button  has  been  reported,  dne  either  to  lack  of  proper  blood  8upply  or  to 
poor  reparative  power8. 

La  Flaoe'8  Hethod  of  End-to^nd  Anastomosis. — The  forceps,  of  5  difTerent 
sizes,  consist  of  2  parts  whicli  are  really  hemostatic  forceps  curved  into  a  semi- 
circle  on  each  side ;  when  held  together  by  means  of  a  clasp  they  open  as  2  ringa 
(Fig.  31).  They  serve  the  same  purpose  as  Senn's  rings,  bringing  seroiis  surface 
to  serous  surface.  Sutures  are  introduced  ali  around,  except  where  the  forcepi 
penetrate  the  himen.  The  forceps  are  released  by  loosening  the  clasp,  and  then 
withdrawn  a  blade  at  a  time  oiit  of  the  small  unsutured  opening  which  is  finally 
closed  by  a  stitch  or  two. 

The  2  cut  ends  of  the  bowel  are  first  nnited  by  fixation  stitches  at  the  4 
Cardinal  points  to  assure  the  correct  relation  of  the  mesenterv  of  the  2  ends  of 

the  giit.  The  forceps 
is  introduced  be- 
tween  2  of  t  h  e  s  e 
stitches  and  the 
blades  are  opened  so 
that  one  blade  pene- 
trates  one  end  and 
the  other  the  other 
end  of  the  intestine. 
The  serous  surfaces 
are  inverted  by  push- 
ing  them  between  the 
clamps  or  by  placing 
a  suture  around  the  ununited  ends  between  the  blades.  The  forceps  is  clamped, 
securing  serous  surface  in  apposition  to  serous  surface.  The  sutures  are  then 
applied  ali  around  the  claniped  surfaces  to  the  point  where  the  forceps  pene- 
tcates  the  gut.  The  clamp  is  removed,  half  of  the  forceps  is  removed,  and 
then  the  other  half.  The  operation  is  completed  by  adding  1  or  2  stitches 
to  close  the  opening  through  which  the  forceps  was  removed.  By  this  method 
the  caliber  of  the  gut  is  preserved. 

Lateral  Anastomosis  by  Sntnre. — This  is  performed  in  the  same  manner  as 
gastro-enterostomv.  Should  resection  have  preeeded  the  anastomosis,  the  cut 
ends  of  the  intestine  are  inverted  by  one  of  the  methods  previouslv  described. 
An  inch  or  more  from  tho  tumed-in  end  of  the  gut  the  convex  border  of  the 
intestine  is  picked  up  by  mosquito  forceps  for  a  space  of  5  in.,  and  freedom  from 
interference  by  intostinal  contents  is  secured  bv  a  gastro-enterostomy  clamp, 
which  also  serves  to  steadv  the  loop  and  facilitate  suturing.  The  same  pro- 
cedure is  carried  out  on  the  other  end  of  the  bowel,  and  the  clamps  are  placed 
side  by  side  with  the  gut  in  the  direction  of  the  fecal  current.  A  necdle  scratch 
3  in.  long,  betwoen  the  mosquito  clamps,  is  made  in  the  convex  border  of 
each  segment.  This  marks  the  site  of  the  anastomosis.  A  continuous  Lem- 
bert  suture  is  introduced,  joining  the  opposed  peritoneal  surfaces  ^,4  i^i«  from 


FiQ.  31. — La  Placb  Forcepb  for  End-to-end  Anabtomobis. 
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this  scratch  and  extending  8omewhat  beyond  it  on  either  end.  Threads  for 
this  purpose  should  be  20  to  24  in.  in  length  and  should  l>e  double-anued. 
This  sntiire  is  now  laid  aside  until  it  is  tirne  to  iise  it  to  complete  the  anas- 
tomosis.  The  scratch  on  the  walls  of  the  gnt  is  deepened  with  a  scalpel  through 
the  mnscnlar  layer,  until  ali  of  the  coats  of  the  intestine  have  been  divided 
down  to  the  mucosa;  this  will  pouch  up;  the  edges  of  the  cut  will  be  well 
defined.  With  a  double-armed  suture,  20  to  24  in.  in  length,  beginning  at 
the  middle  of  the  opposing  surfaces,  ali  the  layers  of  the  bowel  incisions  except 
the  mucosa  are  sutured  in  an  over-and-over  manner,  the  suture  tuming  and 
extending  somewhat  beyond  each  angle.  This  suture  is  then  laid  aside.  The 
mucosa  is  then  opened  by  means  of  sharp-pointed  scissors,  and  its  edges,  if  re- 
dundant,  trimmed.  The  mucosa  is  gen- 
tly  swabbed  clean  with  a  sponge.  By 
means  of  a  catgut  suture  the  mucosa 
is  whipped  over  and  over  completely 
around  the  opening.  This  suture  is  for 
purposes  of  hemostasis. 

The  second  suture  uniting  aH  the 
layers  except  the  mucosa  is  now  taken 
up  and  completed,  placing  the  over-and- 
over  suture  in  such  a  manner  as  to  roll 
in  the  cut  edges,  the  suture  continuing 
from  each  angle  and  ending  in  the  mid- 
dle of  the  anterior  portion  of  the  anas- 

tomosis.  At  this  point  it  will  not  be  possible  to  invert  the  last  stitch.  This 
suture  is  then  tied  and  cut  short.  The  first  or  the  Lembert  suture  is  now 
taken  up,  and,  working  from  each  angle,  is  completed  and  tied  on  the  peri- 
toneum  of  the  anterior  portion  of  the  anastomosis,  but  not  directly  over  the 
knot  of  the  preceding  suture. 

The  particular  underlying  principle  of  this  operation  is  the  securing  of  the 
layer8  of  the  gut  by  separate  sutures.  Any  of  the  methods  of  suturing  may  be 
employed  in  its  performance.  As  originally  used,  it  consisted  of  2  layers 
(Abbe)  and  was  a  lateral  opening.  It  is  the  most  secure  of  ali  forms  of  anasto- 
mosis. A  few  stitches  of  catgut  uniting  the  incision  in  the  mesentery  to  the 
adjacent  mesentery  complete  the  operation. 

WILLARD  BARTLETT^S  METHOD  OF  LATERAL  ANASTOMOSIS.— With  a 
double-armed  thread,  the  middle  of  the  suture  is  tied  within  one  lumen  at  the 
central  point  of  the  posterior  suture  line,  leaving  the  2  needles  ready  for  use 
(Fig.  32).  The  one  on  the  Icft  is  employed  to  make  an  ordinary  continuous 
Connell  suture  to  the  left  of  the  knot.  This  is  continued  until  the  corresponding 
corncr  la  turned.  The  same  maneuver  is  carried  out  with  the  needle  on  the  right 
hand  until  the  other  corner  is  turned.  The  advantage  of  beginning  this  suture 
in  the  middle  is  that  both  of  the  difficult  corners  can  be  turned  with  the 
wound  wide  open,  which  is  not  the  čase  if  the  operator  begins  at  either  end.    Tho 
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autcrior  row  of  suturcs  is  now  finislied  by  inserting  the  stitches  in  the  same 
manner  as  sliown  by  the  ncedle  next  the  reader  in  Figiire  29.  Each  thrcad 
m^kes  half  of  this  aiiterior  rovv,  the  two  meeting  at  the  middle  of  the  wound, 
where  they  are  tied.    A  single  Lembert  suture  biiries  the  knot. 

Lateral  Anastomosis  by  Elastio  Ligature. — This  method  (Fig.  33)  has  to 
reconiniond  it  onlv  the  element  of  tirne  consnmed  in  its  application.  It  was 
first  used  hv  J.  ^IcFadden  Gaston  and  siib8equently  by  lIcGraw.  By  its  use  an 
anastomosis  can  be  accomplished  in  3  niinutes.  The  chief  objections  to  it  are 
that  3  to  5  days  are  reqiiircd  before  the  anastomosis  is  complete,  that  through 

errors  in  technic  the  open- 
ing  mav  be  irregiilar,  and 
that  the  ligature  niay  not 
C  u  t  completelv  through. 
Its  use  is  indicated  in 
cases  of  acute  intestiiial 
obstruction  in  which  lat- 
eral anastomosis  is  done 
and  the  bovvel  above  the 
site  of  obstruction  made 
the  site  of  an  artificial 
a  n  u  s  in  patients  who8e 
condition  does  not  warrant 
a  more  elaborate  pro- 
cedure. An  objeetion  to 
its  use  is  that  it  reqiiires 
special  instruments  for  its  performance.  ^IcLean  has  devised  a  needle  which 
rendcrs  tlio  technic  simpler.  F.  T.  ;Murphy  has  added  a  useful  detail  by  the 
introduction  of  a  knot  in  the  middle  of  the  ligature,  which  increases  the  rapid- 
itv  of  tho  cutting-out  process. 

TECHNIC. — The  ligature  is  made  in  3  sizcs,  5,  4,  and  3  cm.  The  larger 
the  size  tho  stronger  the  elastic,  and  consequently  the  more  rapidly  the  cutting^ 
out  process  oecurs.  The  technic  is  much  aided  by  the  use  of  the  McLean 
needle.  This  needle,  made  in  scveral  sizes,  has  an  eve  open  on  one  side  of 
sutticient  size  to  easily  acconnnodate  the  appropriatc  ligature  \vhen  this  is  placed 
on  the  stretch.  A  movable  ferrule  slips  dovvn  and  is  forced  over  the  ligature, 
thus  making  a  smooth  connection  between  the  needle  and  the  ligature,  and  so 
preventing  tearing  during  the  introduction.  The  loops  of  intestiue  selected  for 
the  anastomosis  are  placed  side  by  side  and  joined  together  by  a  continuous 
Lembert  suture.  Both  ends  of  the  elastic  ligature  are  threaded  and  a  half  knot 
placed  in  the  center  of  the  ligature.  The  point  of  one  of  the  needles  is  now 
introduced  into  the  lumcn  of  the  intestine.  It  is  essential  that  the  point  bc 
introduced  within  the  lumen  \vith  certaintv,  otherwise  the  mucosa  mav  bc 
pushod  before  the  needle.  The  needle  is  pushed  along  the  lumen  of  the  gut, 
gathcring  a  longitudinal  fold  al)out  2  in.  hmg,  and  is  then  forced  out  of  tho 


Fio.  33. — Latekal  Anastomosis  by  Elastic  Ligature.  A, 
Posterior  line  of  suture;  B,  knot  introduced  by  F.  D.  Murphy 
to  increase  the  rapidity  of  the  cutting  out  process;  C,  McLean 
needle. 
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bowel  as  nearly  as  possible  at  right  angles  to  tlie  bowel  wall.  One  hand  grasps 
tlic  knot,  \vhilc  the  other  puts  the  riibber  ligaturc  on  the  stretch  and  draw8  it 
through  the  openings  down  to  the  knot,  an  assistant  sponging  away  the  intestinal 
contents  which  are  brought  out  on  the  ligature.  The  same  procedure  is  earried 
out  vvith  the  second  needle  on  the  other  loop  of  the  bowel.  The  ligature  is  now 
ticd  down  in  the  first  half  of  a  square  knot  over  a  piece  of  strong  silk ;  to  prevent 
the  posterior  lino  of  the  Lembert  siituring  being  pulled  into  the  knot  the  flat  end 
i)f  an  anatomical  forceps  is  placed  within  the  loop  of  the  ligature  and  against  the 
posterior  sutnre  line.  This  is  withdrawn  when  the  joining  of  the  ligature  is 
ahnost  completed.  The  silk  is  now  tied  down  in  a  square  knot  to  secure  the 
rubber  from  slipping,  the  second  half  of  the  knot  is  completed  in  the  same  man- 
ner  and  the  ligature  c  u  t 
short.  The  continuous  Lem- 
bert s  u  t  u  r  e  is  now  com- 
pleted. Čare  must  be  taken 
to  tio  the  rubber  as  tightlv 
J  s  possible  and  to  secure  it 
\vith  silk,  as  othervvise  a  com- 
pl(»te  cutting  out  of  the  inter- 
voninu:  tissucs  \vill  not  occur. 

Lateral  Anastomosis  by 
Murphy  Button. — On  account 
of  the  ease  with  which  a  lat- 
eral anastomosis  by  suture 
can  now  be  done,  lateral  an- 
astomosis   bv    the    original 

lateral  anastomosis  button  is  no  longer  used  to  anv  extent.  The  ordi- 
narv  end-to-end  anastomosis  button,  liowever,  is  quite  useful  in  emergen- 
cies  for  making  short  circuits  in  operations  for  obstruction,  in  patients  too 
far  gone  to  stand  a  more  extensive  operation,  and  in  places  inaccessible  to 
suture. 

Willard  Bartletfs  Method  of  £nd-to-side  Anastomosis. — The  middlo  of  a 
(louble-armed  suture  is  tied  down  in  such  a  manner  as  to  securelj  fix  the  site  of 
the  mesonteric  attachment  of  the  bowel  to  be  implanted  to  the  center  of  the 
lateral  anastomosis  opening  (Fig.  34).  The  posterior  row  of  sutures  approxi- 
mates  the  2  viscera,  being  inserted  after  the  continuous  Connell  method,  while 
the  anterior  row  is  placed  as  8hown  by  the  needle  next  the  reader  in  Figure  29. 
The  resulting  ends  of  thread  are  tied  and  a  single  Lembert  suture  buries  the 
knot. 


Fio.  34. — VlihLABD  Bartlett'8  Method  of  End-to-sidb 
Anastomosis. 
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Reduction  of  an  Intussusception. — Tn  reducing  an  acute  intussusception  the 
mass  should,  if  possible,  be  brought  outside  the  abdomen.    Traction  should  not 
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be  made  upon  the  intussusception,  but  reduction  should  be  effected  bj  sgueeziiig 
the  intestine  below  the  intussusceptum  and  so  forcing  it  out 

Should  reduction  be  impossible  by  this  means,  resection  or  other  operative 
procedure  on  the  gut  itself  is  indicated.  In  čase  any  gangrene  exist8  at  the 
neck,  ho  attempt  should  be  made  at  reduction.  Pressure  should  be  firm,  gentle, 
and  continuous.  Any  injury  to  the  peritoneal  coat  should  be  carefully  sutured 
after  reduction.  If  the  tumor  is  irreducible  but  not  gangrenous  and  the  pa- 
tient's  condition  good,  resection  of  the  entire  mass  is  advisable.  If  the  patient'3 
condition  is  not  good,  under  the  same  conditions,  Barker's  or  Coffey'8  operation 
is  indicated.  If  gangrene  exi8ts,  cKcision  with  the  formation  of  an  artificial 
anus  or  excision  with  lateral  anastomosis  is  indicated. 

In  some  cases  the  patient^s  condition  is  so  bad  that  no  more  can  be  done 
than  to  bring  the  affected  intestine  outside  the  abdomen  while  rapidly  forming 
an  artificial  anus  above  the  site  of  obstruction.  In  other  cases  there  is  tirne  for 
a  lateral  anastomosis  in  addition  to  this  procedure.  Usually,  however,  the  cases 
needing  resection  are  so  nearly  moribund  that  no  procedure  will  be  of  avail. 

After-treatment  of  Intnssnsception. — If  the  intussusception  has  been  re- 
duced,  cathartics  aro  contra-indicated  for  a  considerable  period.  The  bowels 
are  moved  by  enema  after  the  first  48  hours. 

Treatment  of  Chronic  Intussusception. — If  the  condition  of  the  patient  is 
such  as  to  stand  any  ordinary  procedure,  the  intussusception  is  reduced  as  com- 
pletely  as  possiblo  and  either  a  Barker's  or  a  Coffey's  operation,  or  a  resection 
of  the  affected  bowel  is  performed. 

Barker'8  Operation  for  Aeute  Intnssnsception. — ^After  reducing  the  intussus- 
ception as  far  as  possible,  the  affected  intestine  is  brought  outside  the  abdomen, 
secured  by  intestinal  clamps,  and  the  abdominal  cavity  suitably  protected.  A 
continuous  Lembert  suture  is  passed  around  the  neck  of  the  invagination  at- 
taching  the  intussusceptum  to  the  intussuscipiens  around  the  neck  of  the  tumor. 
A  longitudinal  incision  on  the  convexity  is  made  in  the  intussuscipiens,  and  the 
intussusceptum  pulled  out  through  the  opening.  With  a  long,  straight  needle  a 
suture  is  passed  as  ncar  the  neck  of  the  intussusceptum  as  possible,  completely 
transfixing  it.  At  right  angles  to  this,  at  the  same  level,  a  second  suture  is 
passed,  also  completely  transfixing  the  neck.  The  intussusceptum  is  cut  away 
j  ust  bclovv  the  level  of  these  sutures.  The  center  of  each  suture  lying  within  the 
himen  is  picked  up  and  cut,  thus  forming  four  loops.  These  are  tied  down  as 
individual  sutures,  securing  the  intestinal  walls  in  apposition.  More  accurate 
apposition  is  obtained  by  using  the  loops  as  guides  and  rapidlv  placing  a  con- 
tinuous suture  involving  aH  the  coats.  The  longitudinal  incision  in  the  intus- 
suscipiens is  then  closed. 

Coffey's  Operation. — An  attempt  is  made  to  reduce  the  intussusception. 
If  this  is  found  impossible,  the  intussusception  is  delivered  without  the  ab- 
domen and  the  abdominal  cavitv  protected.  A  primarv  incision  (1)  is  made 
as  shown  in  Figs.  35  and  3G.  As  this  is  done,  ali  infective  fluid  is  sponged 
away.    It  may  be  necessary  to  partially  section  the  ileocecal  valve  if  constric- 


pieoe  of  gmize  (3)   la  packed  withiii  the  cecutri  to  prevent  repiirgitation  of  in- 
testinal  contenta.    The  middle  Inver  of  the  iiitiissiKsreptiim  (4)  ia  tiow  sectioned 
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Fio.  36. — CoFncT*8  Ofk  kation  for  I» 

^ ^._ eular  incision  and  bleeding  points  (5)  on  it  controlled  by  clamps.    The 

heaTllv  intestino  (6)  is  sectioned  between  two  clamps  (7),     The  primarv  in- 
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Window8  in  the  mesentery  or  omentum,  through  which  small  intestine  is 
hemiated,  producing  obstniction,  should  be  enlarged  sufficiently  to  allow  of 
ready  reduction  of  the  intestine,  sub8equent  to  which  these  openings  should  be 
suturcd.  In  dealing  with  adhesions  between  the  intestine  and  abdominal  wall 
whieh  do  not  peel  off  easily,  portions  of  the  parietal  peritoneum  should  be 
excised  rather  than  the  intestine  be  tom  away  from  the  wall,  and  the  conse- 
quent  gap  subsequently  sutured  if  tirne  permits. 

In  intestines  matted  together  the  greatest  čare  is  neees8ary  to  avoid  in- 
jury,  vet  these  kinks,  twists,  and  torsions  miist  be  straightened  oiit. 

After-oonrse  in  Cases  in  Whicli  Intestine  Whicli  Has  Been  the  Site  of  Obstmc- 
tion  Is  Betnmed  to  the  Abdomen. — In  cases  in  which  there  is  slight  damage  to 
the  gut  and  few  adhesions,  the  after-course  is  usually  satisfactory.  An  enema  is 
given  to  move  the  bowels  directly  the  patient  has  recovered  from  the  anesthetic. 

Complications. — INTESTINAL  T0XEMIA. — The  patients  recover  from  the 
sliock  of  the  operation  and  the  bowels  move  freely,  the  stools  being  very  foul- 
amelling.  The  abdominal  pains  eontinue,  the  piilse  is  about  100,  and  the 
temperature  100°  to  101°  F.  There  is  neither  rigiditv  nor  distention.  Treat- 
vient  consists  in  repeated  enemata  and  saline  catharsis  to  rid  the  intestinal  tract 
of  the  toxic  products  of  putref action. 

Obstipation, — The  vomiting  stops,  the  patients  react  from  the  operation, 
but  the  bowels  do  not  move  and  the  patients  do  not  feel  well,  though  aH  else  is 
favorable.    In  such  cases  enemata  will  relieve  the  distress. 

Peritonitis, — This  mav  be  caused  by  the  presence  of  infected  fluid.  The 
onset  will  be  immediate,  the  course  rapid,  and  death  quickly  supervenes. 
Treatment  consists  in  immediate  laparotomy  and  drainage,  with  the  patient  in 
the  elevated  head  and  trunk  position.  Examination  will  show  but  slight  changes 
in  the  intestinal  loop  which  was  the  seat  of  the  incarceration.  We  have  to  deal 
with  2  classes  of  cases :  first,  those  in  which  perforation  may  be  expected  and 
for  whieh  provision  has  been  made  at  the  timc  of  operation  by  suturing  the 
suspccted  loop  in  the  neighborhood  of  the  woiind  and  by  drainage,  or  by  the 
formation  of  an  artificial  anus  with  the  aflFected  loop;  second,  cases  in  which 
the  returned  gut  is  apparentlv  recovering  and  yet  later  perforates.  In  the 
first  class,  as  perforation  has  been  expected,  a  suitable  provision  has  been  made, 
and  providing  the  čase  survives  the  operation,  recoverv  mav  be  expected  with 
an  artificial  anus.  In  the  second  class  of  cases  a  normal  course  may  be  fol- 
lowed  for  24  or  48  hours,  the  bowels  mav  move  and  recovery  be  confidently 
expected,  when  suddenly  abdominal  pain  and  collapse  occur  with  evidence  of  a 
rapid  peritonitis,  the  picture  of  a  perforation  withont  adhesions.  The  abdomen 
should  be  immediatelv  opened,  either  the  gnt  rosected,  or,  preferably,  an  artifi- 
cial anus  made,  the  peritoneal  cavitv  cleansed,  and  the  elevated  head  and  trunk 
posture  emploved.  Perforation  may  be  preceded  by  the  formation  of  suflScientlv 
strong  adhesions  to  allow  of  abscess  formation.  Such  cases  U8ually  recover  if 
the  site  of  perforation  is  in  the  neighborhood  of  the  wound.  The  abscess  may 
point  into  the  wound  or  be  opened  through  the  wound  when  evidences  of  this 


OPERATION    IX    INTKŠTINAL    oBSTKrOTION  3T3 

couditioii  (neptio  ttuuperuture  ajid  tendenicss)  preselit  tbemselves.  Sliould 
these  svmptonis  occiir,  the  wouiid  ia  to  he  carefiillj  opened  and  the  fecal  abscesa 
evacuated.  The  npening  of  such  aD  abscess  sliould  not  be  delaved  in  the  hope 
tliat  stroiigjer  adhesioiiB  wi]l  fonii,  aa  intestinal  adliesious  siirroiiTidiBg  fecal  al'>- 
Bc^esse^  rurelv  hei-ome  verv  tinu  and,  if  oponiiig  of  the  abscesa  is  deliived,  these 
weak  adhesions  will  l)e  qiiiekly  brokeii  do\vn  by  the  tension  of  the  accuiimla- 
tion.  On  aceount  of  tlie  wpak  natiiro  of  these  adhesions,  the  ahsceases  alionld 
be  opened  very  ei*refnlly  in  order  to  avoid  soiling  the  peritoneal  ca  vit  v  and  a 
aoft  nibber  drainage  tube  shonld  be  inserted»  The  on  ter  dresaings  are  ehanged 
every  2  or  3  honrs.  Pbleginon  of  tlie  abdoininal  \vall  or  gravitation  abscessea 
2nay  complicate  woinids  of  this  charucter, 

PARESIS  OF  THE  AFFECTED  LOOP.— At  the  operation  the  intcstine  raav 
apparent]y  recover  its  tone  and  he  retnrned  to  the  ubdomen,  yet  the  sjniptonifl 
of  obrttrnction  persist,  voniiting  eontinneSj  meteorism  is  extrenie,  and  collapne 
and  death  follow  in  from  24  to  48  honrs.  A  t  antopsy  the  atfeeted  portion  of 
the  gnt  18  found  dilated,  This  is  dne  to  a  paresis  oeciirring  at  the  site  of  ob- 
stnietion.  The  aanie  avmptonis  persist  and  niay  be  dne  to  mechanical  condi- 
tions  when  section  of  adhesions  bas  not  been  complete. 

TreaimenL — In  ca^es  of  paresis  following  operations  for  obstruction  a 
seeondarv  laparotomv  shonld  be  inidertaken  and  an  artificial  anus  made  above 
the  affected  loop.  In  ca^^ea  in  wliich  syniptoms  of  obstrnction  persist  after 
apparent  relief,  an  immediate  exploratory  laparotomy  shonid  be  made* 

STENOSI8, — Stenosia  of  the  intestine  niay  oe^^ur  some  nionths  following 
operation.  The  stenosis  oeeiirs  at  the  site  of  a  p  revi  ona  strangidatiou  and  is 
caused  by  a  cicatricial  contraction  of  a  gangrenous  area  in  the  nuicous  mem- 
brane. 

After-treatmeni — GENERAL  TREATMENT. — In  easea  not  reseeted  the  diet 
should  be  fluid  for  the  firat  few  dayB,  and  the  contents  of  the  sniall  intestine 
kept  liquid  by  giving  dram  doses  of  aulphate  of  magnesia  every  few  honrs.  In 
reseciion  eases  \vater  is  given  as  soon  as  aiiesthetic  vomiting  ceasc^s,  other  fluida 
in  24  honrs,  and  soft  diet  after  the  fonrth  day,  foIlowing  which  other  foods 
are  added.    The  bowel8  are  moved  with  enemata. 

WODND  TREATMENT. — If  the  woTind  is  eonipletelv  sntiired,  the  treatracnt 
is  the  same  as  tliat  for  any  aseptic  wonnd.  If  a  draln  bas  been  led  down  to  the 
affected  loop  to  afford  an  oiitlet  in  čase  of  leakage  or  perforation,  this  ahonld  be 
removed  at  the  end  of  48  hours;  if  the  drain  comes  away  clean,  it  should  be 
replaeed  by  a  small  strip  leading  down  to  the  peritonemn,  whieh  is  removed 
and  not  renewed  at  the  end  of  24  honrs*  If  leakage  oeeurs,  as  ahown  by  the 
telltale  drainago  strip,  it  will  follow  the  course  of  the  provisional  drain.  Leak- 
age requires  enlargement  of  the  drainage  opening  and  the  gentle  inscrtion  of  a 
Boft  rnbbcr  tnbe. 

The  Amount  of  Intestine  to  Be  Eesected  in  Acute  Intestinal  Obstmction. 
— Tn  aeute  intestinal  obstmction  of  long  standing  the  bowel  above  the  site  of 
obstruction  for  a  distance  of  a  foot  or  more  ia  the  aite  of  an  uleerative  procesa, 
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and  tbe  gut  is  paretic  for  this  distance  in  consequence  of  the  ulcerative  condi- 
tions.  The  contents  of  the  intestino  above  the  site  of  obstruction  are  poisonous, 
and  if  allowed  to  pass  onward  into  the  hoalthy  gut  below  the  site  of  obstruction, 
absorption  niay  result  disastrouslv.  If  the  paresis  is  complete,  this  material 
will  not  pass  on,  but  also  the  obstruction  will  not  bo  relieved.  If  this  difficultj 
is  met  with,  one  of  2  methods  of  treatmont  is  indicated;  either  a  resection  of 
several  feet  of  intcstine,  together  with  its  putrid  contents,  or  drainage  by  an 
artificial  anus  above  the  site  of  obstruction.  Barker  prefers*the  former,  as  by 
this  means  it  is  possible  to  remove  at  once  ali  of  the  septic  bowel  and  its  con- 
tents, and  with  this  the  greatest  dangers  to  the  patient.  These  are  the  dangers 
of  peritoneal  infection  with  or  without  sloughing  or  perforation  of  the  bowel 
and  the  toxcmia  from  absorption  of  the  liberated  contents  as  they  pass  into  the 
intestine  below.  Barker  estimates  that  a  bowel  distended  to  only  2  in.  in 
diameter  contains  for  everv  foot  more  than  1  pint  of  putrid  material.  A  third 
course  is  resection  of  tlie  site  of  the  obstruction  with  temporarv  drainage  of  the 
intestine  above,  or  the  bowel  above  mav  be  temporarily  opened  at  the  tirne  of 
operation  and  its  contents  washed  out.  In  any  event  the  putrid  contents  of  the 
bowel  must  be  removed. 

Kesults  in  Kesection  of  the  Intestine. — It  is  practically  impossible  to  tabu- 
late  tru8tworthy  statistics  on  account  of  the  variety  of  lesions  and  methods  em- 
ploved.  In  general  it  may  be  said  that  in  acute  lesions  in  which  operation  haa 
been  porformed  witliin  24  hours  of  the  onset  the  prognosis  is  good;  bevond  24 
hours  the  prognosis  is  bad.  irortality,  bcing  due  to  delav  in  diagnosis,  is,  for 
the  most  part,  in  cases  in  the  hands  of  the  general  practitioner.  The  mortality 
in  cliroiiic  cases  deponds,  for  the  most  part,  upon  the  selection  of  cases  and  the 
skill  of  the  operator. 
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The  adhesions  are  separated,  thus  freeing  the  terminal  portion  of  the  ileum. 
Several  purse-string  sutures  are  placed  in  the  anterior  leaf  of  the  mesentery  of 
the  ileum,  opposite  the  site  of  kinking,  and  are  ticd  down  with  the  result  that 
the  mesenterv  is  shortened,  the  ileum  is  elevated  and  straightcned,  and  the  kink 
relieved.  In  this  manner  the  mesentery  can  be  shortened  for  2  in.  or  more, 
thus  keeping  the  intestine  away  from  its  fonner  adherent  position.  In  some 
instanccs  the  raw  surface  caused  bv  the  separation  of  adhesions  is  covered  by 
suturing  the  peritoneum  transverselv  across,  thougli  this  is  not  alway8  pos- 
sible. The  method  has  proved  successful  \vhether  the  raw  surface  has  been 
covered  or  not.  The  after-treatment  consists  in  placing  the  patient  on  the  left 
side  with  the  foot  of  the  bed  elevated  12  or  14  in. 
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OPERATIONS  UPON  THE  OMENTUM  AND  MESENTEBT 

Hemorrhage  from  the  Omentnin. — Having  opened  thc  abdomen  and  found 
hemorrhage,  the  first  que8tion  to  decide  is  whether  this  comes  from  the  omen- 
tum.  The  injury  to  the  omentum  inay  be  vertical  or  transverse  to  the  blood 
vessels.  The  blood  may  escape  into  the  free  peritoneal  cavity  or  escape  be- 
tween  the  folds  of  the  omentum  and  form  a  large  hematoma.  The  abdominal 
wound  is  enlarged  to  admit  of  free  inspeetion  of  the  omentum.  The  wounded 
portion  is  brought  clearly  into  view,  and  if  there  is  a  vertical  rent,  the 
bleeding  vessel  is  secured  and  the  rent  sutured.  Should  the  rent  be  transverse, 
more  vessels  will  nece8sarily  be  involved  and  the  hemorrhage  will  be  more 
severe.  If  at  ali  extensive,  it  is  best  to  remove  the  portion  of  the  omentum 
below  the  transverse  rent.  Small  rents  may  be  sewed  up  after  securing  ali 
bleeding  points.  If  a  hematoma  is  present,  it  is  best  to  excise  the  entire  in- 
filtrated  mass.  In  dealing  with  wound8  of  the  omentum,  owing  to  its  delicate 
nature,  the  strueture  must  be  handled  with  extreme  čare.  Pulling  may  result 
in  rupturing  other  vessels.  Sutures  should  be  placed  very  carefully,  avoiding 
injury  to  other  vessels  by  the  needle.  The  suture  and  ligature  material  should 
be  fine.  AH  tabs  of  omentum  should  be  exci8ed  and  raw  surfaces  either  rolled 
in  or  approximated  to  prevent  adhesions  to  the  intestine  with  a  possibility  of 
subsequent  obstruction.  If  accidental  pricking  of  a  vessel  occurs  the  bleed- 
ing point  should  be  at  once  seized  and  secured  by  surrounding  it  with  part  of 
the  stitch,  otherwise  a  hematoma  will  rapidly  form.  Carc  should  bo  taken  not 
to  leave  any  apertures  in  the  omentum  through  which  a  loop  of  intestine  may 
pasa  and  become  strangulated. 

Bleeding  from  the  Mesentery. — On  opening  the  abdomen  there  is  no  blood 
or  very  little  anterior  to  the  omentum.  On  raising  the  omentum,  however,  a 
large  amount  of  blood  will  be  disclosed.  In  such  a  čase  the  bleeding  is  prob- 
ably  from  the  mesentery.  The  incision  is  enlarged  and  the  omentum  and  trans- 
verse colon  are  brought  outside  the  abdomen,  laid  on  a  warm  laparotomy  pad, 
and  a  second  pad  placed  over  them.  The  root  of  the  mesentery  is  identified 
and  temporary  pressure  made  there  until  the  bleeding  point  is  found.  A 
systematic  search  is  now  made  for  the  source  of  hemorrhage.  While  an  as- 
sistant  grasps  the  mesentery  and  temporarily  controls  the  hemorrhage,  the 
small  intestine  is  delivered  through  the  wound,  beginning  at  the  ileocecal  junc- 
ture,  and  a  systematic  search  of  its  mesentery  is  made.  As  fast  as  the  intestine 
is  delivered,  it  is  again  replaced  by  an  assistant,  so  that  at  no  time  is  very 
much  of  the  intestinal  surface  exposed;  at  the  same  time  a  third  assistant 
sponges  away  the  blood  and  keeps  the  field  as  clear  as  possible.  Having  de- 
termined  the  source  of  bleeding,  local  pressure  is  made  to  control  it,  while  the 
intestines  are  packcd  out  of  the  way.  ITere  also  the  securing  of  the  hemorrhage 
depends  upon  the  character  of  the  wound  and  its  site.  If  the  wound  is  in  the 
long  axis  of  the  blood  8upply  near  the  intestine,  a  single  suture  on  the  needle 
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may  be  passed  around  it  and  tied  dowii.  If,  however,  there  is  a  transverse  tear 
of  the  mesenterj  near  the  intestine,  the  subseguent  procedure  will  dcpend  upon 
the  extent  of  the  tear.  A  8tudy  of  the  blood  snpply  of  that  portion  of  the  in- 
testine nmst  be  made,  and  if  it  is  fonnd  that  the  blood  supply  is  seriously  im- 
paired,  resection  of  that  part  of  the  intestine  must  be  done.  The  further  the 
injury  of  the  mesentery  is  from  the  intestine,  the  more  serioiis  the  condition. 
\Vhen  such  a  bleeding  point  has  been  secured,  a  study  of  the  blood  supply  of 
that  portion  of  the  intestine  must  be  made  and  the  loop  of  intestine  supplied 
by  the  ligated  vessel  excised.  When  only  a  short  portion  of  the  mesentery  is 
torn  from  the  intestine,  say  an  inch  or  so,  it  is  permissible  to  resuture  the 
mesentery  to  the  intestine  if  the  patient's  condition  is  such  as  not  to  stand 
resection.  Cases  have  been  reported  in  which  several  inches  of  the  mesenterj 
have  been  torn  from  the  intestine  and  in  which  a  successful  outcome  has  been 
obtained  by  suturing  the  mesentery  in  its  proper  relation  and  surrounding  the 
gut  with  omentum.  Such  a  procedure,  however,  is  not  advisable  in  cases  which 
permit  excision. 

Mesenteric  Chylc  Cy8t». — This  condition  is  very  rare.  Of  the  cases  re- 
ported, 25  were  treated  by  incision  and  drainage;  of  these,  23  recovered,  2 
died.  Of  18  cases  treated  by  extirpation,  12  recovered  and  6  died.  The  result 
seems  to  depend  not  so  much  on  the  mcthod  of  treatment  as  upon  Tvhether  a 
complicating  intestinal  obstruction  is  present. 

TECHNIC  OF  EXTIRPATI0N. — If  possible,  the  mass  is  delivered  through 
the  incision  and  the  peritoneal  cavity  protected.  An  incision  is  made  through 
one  leaf  of  the  mesentery — either  anterior  or  posterior,  whichever  is  most  ac- 
cessible — ^parallel  with  the  intestine  and  at  a  sufficient  distance  to  avoid  injury 
to  the  vaša  recta.  The  cyst  is  then  peeled  out.  Great  čare  is  taken  not  to 
injure  any  of  the  vessels  of  the  mesentery.  Ali  bleeding  is  arrested,  the  peri- 
toneal remnants  of  the  mesentery  are  sutured  in  plače,  and  the  mesentery  and 
intestine  retumed  to  the  abdomen. 

TECHNIC  OF  INCISION  AND  DRAINAGE. — The  cyst  is  sutured  to  the 
parietal  peritoneum  and  the  woimd  closed  up  to  the  attachment  of  the  cy8t- 
After  a  sufficient  length  of  tirne  for  adhesions  to  form,  2  or  3  days,  the  cy8t  is 
opened.  Contrary  to  expectation,  a  chylous  fistula  does  not  persist  and  the 
operation  does  not  have  to  be  repeated. 
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DEVELOPMENTAL   EECONSTEUCTION    OP   THE    COLOK   BASED    ON 

SUROICAL    PHVSIOLOGT,    AND    ANASTALSIS    AICD    THE 

SURGICAL    THEEAPY   OF    THE    COLON 


DEVELOPMENTAIi    BECONSTEUCiriOH    OF    THE    OOLON    BASBD    ON    dimOICAI« 

FHYSIOLOOY ' 

"Embryological  development,  extrft-uteriiie  g'rowth,  Riid  phy8iolo|firal  rpqnii"pfneTitfl 
fuse  8trikingly  with  othtr  fiit-tor«  to  eliiboriite  lesion-fhiiraetoi^  and  syTnptf)iiis  wb»t*}i 
are  not  alont^  typit'al  aiul  |>e{'uliar  to  the  coloti  biit  eiS9Pntially  cotiHttirjt*  t»asy  of  dmiioii- 
fttratifiTi  and  oi  paniinoiiiit  vital  vahir.  Its  ori^in,  its  fcroAvth  aml  itši  work,  th^n,  muat 
be  of  tre  uob  tint  irnport  to  ali  wbo  seek  a  kiiuwli\l(zc*  of  tbo  g  rent  gut  hi  d  i  se«  se. 

*'Iii  the  earliest  period  of  devdopment*  tbe  vitelline  duct  or  yoke  sae,  wliieb  later 
iTiay  result  in  Mec-kol-s  divc*rtirubmi,  marka  the  dividhig  line  between  tbe  fore  and  the 
hind  /amt.  AlKUit  tbe  third  wt*k  <vf  fetal  life  thero  appears  in  tbe  iK>3terior  limb  of  tbe 
U^sbaped  tube  a  diverticulnin  ubirb  beeomea  tbe  future  ec*cnm  ntui  appeiidix,  Tbus  it 
is  clear  tbat  a  portion  of  the  sinall  adultbowel  iš  enibryobjKi€any  identical  witb  the  j^reat 
gut,  and  tbis  explain8  in  a  meai^ure  the  appareiit  viearioiis  assurnption  *>£  colon  fiinction 
by  tbe  terminal  i  len  m  wbieh  will  be  referred  to  Jn  the  eliriieal  pa  rt  of  tbis  poper, 

**0f  eourse  it  mnst  hp  nnderHtood  hy  aH  thnt  it  is  neeešsary  to  bave  a  thorongb 
knowle4ge  of  tbe  pbysiolojo''  fl»  well  aH  tb<^  enibr>-obiKy  to  make  dt^luetions.  For, 
thouirh  the  organs  are  allied  enibryologieallyt  it  does  not  follow  tbat  tbeir  functions 
are  also  eloseiy  assoeiated.  Tbe  proposition  we  bave  emineiated  does  not  hold  )B:ood 
witb  organ«  tbat  aro  bigbly  speetalizecl,  8ycb  as  tbe  kidney  and  beart,  It  applies  only 
to  tirgans  tbat  are  leas  bighly  spoeialized  and  older  in  funetion,  anch  m  the  eandad 
ilenm  and  colon, 

*'A  propfT  nnderetanding  of  tbe  various  arresta  or  malformatione  tbat  may  oeeur 
in  tbe  eandad  end  of  tbe  gut,  often  resulting  in  disease,  niay  be  obtained  by  a  knowl- 
edge  of  its  development. 

"About  the  end  of  tbe  third  mouth  a  rotation  takes  plaee,  and  tbe  cecnni  comes 
into  position  over  tbo  right  kidney.  In  thta,  whieb  ba»  been  ealled  tbe  second  position, 
it  reats  nntil  birtb  wbi'n  luider  normal  impuhes  it  grjidnally  mi^fratrs  to  the  rigbt 
iliac  fossa.     In  tbe  dog,  tbe  eeeond  position  is  tbe  final  one,  and  in  the  li^bt  <if  rečen  t 

'Studics  froni  the  Clinic  of  Gastro  TnteHtitial  and  HcR^tal  8argery  of  thf  Ni*w  Vork 
Polyclinic  MedicaJ  School  and  Hospital,  an<i  fronj  tbe  Laboratory  of  PhysiologiLal  8argery 
of  tbe  New  York  Univeraity  MeJical  Scbool  (17). 

:i70 


880  TIIE    (X)J.ON 

Btudies  in  intestinal  stasls  it  may  very  reasoiiably  bo  questioned  vhether  man  would 
not  havo  bccn  much  better  adapted  to  the  upright  position  and  con8equently  more 
efficient,  had  the  ovolutionary  process  left  liis  eolou  in  the  canine  position.  Certain  it 
is  that  the  operation  of  partial  colectomy,  the  technic  and  valuc  of  which  have  been 
deinonstratod  hy  Hloodfrood,  and  whioh  has  ^iven  8ueh  ntrikin^  relief  in  a  certain  typ6 
of  toxic  cas«*«,  is  nothin^  more  than  a  rcH.»onatruetion  of  the  eolon  to  the  second  or  ele* 
inental  i)osition.  This  dcvelopniontal  roeonstruotion  han  beon  done  by  the  authorB  in  14 
casi^s  whi<?h  afford  basis  for  the  elinical  deductions  presented. 

**ITnd(»r  ahnoi-mal  impuhes  both  the  rotation  and  mifi^ration  niay  be  aberrant  witll 
resultin^  nialfonnations  whi(;h  are  often  aeecntuate<l  by  later  9:rowth.  During  the 
mijrration  the  api)eiidix  niay  be  caught  either  poster iorly  or  laterally.  These  mal- 
format ious  evidently  often  lead  to  functional  derangements,  with  conseguent  in&o- 
tion,  inflaraination,  ulccration,  pericolitis  or  new  ffrowth.  In  direct  sequence  may 
here  be  eit<»d  the  elinical  hifltory  of  the  J.  family.  Of  7  children  4  have  been  operated 
upon  for  ehronio  api)ondieitis.  Of  the  3  remaining  children,  1  has  definite  8ymptoniB, 
1  indefinite  syinptonis,  1  han  no  syinptoni8.  A  nionth  \\^o  the  mother,  aged  64,  wlio 
had  been  a  chronic  dyHi)eptic  ali  her  life,  came  to  an  enierjct*n<^  operation  and  a  zetio- 
peritoneal  purulent  appi^ndix  was  found.  This  is  by  no  means  an  isolatcd  instance  of 
the  oceurrence  of  appcmdicular  troublo  in  families  and  Satterlee  has  called  attention 
to  the  hereditary  element  in  ptoses,  of  which  appendicitis  is  so  frequent  a  oomplica- 
tion.  This  suggests  th<?  application  to  elinical  8tudy  of  the  well-known  law  of  heTedity 
that,  while  acquired  malformations  are  never  inherited,  the  congenital  forma  are  apt 
to  be.  In  the  type  represcnted  by  the  J.  faniily,  therofore,  an  explanation  based  on 
hcreditary  nii8dire<;tion  in  the  cecal  migration  from  the  second  to  the  third  iKMition 
is  as  reasonable  as  is  the  assumption  of  an  hereditary  factor  in  the  narroving  of  tha 
costal  angle,  which  is  an  outward  manifestation  of  ptosis,  and  which  has  been  founid 
aecon)pnnying  the  ptosis  cases  cited  by  Satterlee.  Kovsing  has  called  attention  to  tha 
fr(Miuenoy  with  wbich  the  here<litary  element  is  encountered. 

**Profcs8or  Rtockard  has  fumished  ua  with  a  spe<fimen  of  intestine  from  a  man  40 
years  old.  The  total  h^ngth  from  stomach  to  anus  wa8  96  inches.  Nature  had  so 
beautifully  maintnined  the  balance  in  this  čase,  that  the  circumference  waB  found  bj 
measurcmcnt  to  be  diTectly  pToi>ortionate  to  the  length. 

'The  function  of  the  colon  is  dual:  elimination  and  aJjsorption.  Elimination  is 
purposely  plaeed  first,  for  the  reconsideration  of  the  older  physiological  teaching  haa 
already  come  to  be  of  great  concem  to  8iirgery.  Brown  and  Blake  and  Draper  have 
8hown  that,  in  dogs,  the  doub1y  excludiHi  and  occ1u<1(m1  (H)lonic  segment  will  fiU  to 
bursting  withiu  a  f(»w  day8,  evcn  if  very  earefully  dcaned  beforc  occlusion.  It  ia  thua 
a  portinent  que8tion  \vhat  to  do  with  partially  excluded  colonic  segmenta  in  human 
beings.  Until  r(»(.'ontly  this  function  seems  to  have  l)een  looked  upon  chiefly  with 
acadeniic  inton^t.  One  usually  and  naturally  afl8ociat(*a  the  c»olon  with  its  most  evi- 
d(»nt  function,  that  of  f(»cal  storage  and  dis<?haTge  overlooking  its  fundamentallj  im- 
IM»rtant  attributcs.  Thia  attitude  is  not  directed  particularly  toward  the  colon,  but 
coin(?idcs  with  tho  gen<Tal  viewix)int  regarding  other  matters  of  surgicophjsiological 
importance  as,  for  example,  the  *biliary*  function  of  the  liver  and  the  so-called  'digea- 
tive*  activity  of  the  stomach.  In  ea(rh  the  evident  and  8uppoaedly  important  function 
has  complctely  overshadowed  the  lesa  evident.  But  the  aubtle  cryptic  functiona  are 
proving  to  be  the  v(jry  ones  of  great(?8t  value  to  surgery  and  only  through  their  inter- 
pretation  caii  the  crude  api)licd  art  of  to-day  lioptj  to  bccome  the  finished  science  of 
to-morrow.  And  we  are  rapidly  learning  that  only  what  is  biologically  trne  is  of 
fundaniontal  theTai>eutic  worth.  Inteatinal  obstruction  is  illustrative  of  this,  the  only 
therapeutic  nu^asuro  of  any  elinical  value  aftcr  a  mechanical  release  of  the  contents 
from  obstruction  having  bwn  found  through  biological  studies.     This  iuteresting  and 
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little  uiKlerstood  eondition  is  also  illoatrative  of  the  iniportaiic«  of  the  eliminative 
fuiiction  of  the  oolon,  it  having-  been  demonstrated  that,  in  dogs  djing  of  obstnietion, 
the  oolon  was  chara  eter  isti  ca  lly  hemorrhai^ic,  no  other  larross  or  microscopieal  les  i  on 
being  denionst rahle.  This  is  true  alao  of  human  beings.  Biphthena  tozins,  pyh>- 
eapine,  and  the  metallie  poisons  are  further  esamples.  Indee<l,  an  important  eorol- 
Inrv  froni  tht^e  ohsen^ations  mnst  be  that  eolonie  imRation  with  or  without  specific 
biologi  C  mcMlia  ma.y  he  a  laudable  metbod  of  treatment  for  the  oonditions  mt^ntioned 
o  bo  ve  as  weil  as  of  obstrartion.  Indee^i,  the  authors  are  i  ne]  in  od  to  holieve  tlmt  the 
we]l-known  effieaey  of  continued  eolon  irriKation  is  eifective  in  hirere  pa  rt  becaiise  of 
the  meehanieal  washing  away  of  the  toxin8  with  whieh  the  water  eomes  into  direct 
eontact.  In  niany  eases  of  developniental  reeonstruetion  of  the  eolnn,  their  pu  t  i  en  ta 
have  absorhed  ns  nuieh  as  25  liters  of  ttip  water  durini^  the  first  post-operative  week*  In 
addition,  many  liters  HowtHl  in  atid  out,  thua  donhtless  elTeetinfj:  direet  elinunation 
of  toxins.  This  ha«  been  dwelt  ou  by  Combe  (5).  Analogies  hctween  the  stotnaeh 
and  the  eolon  are  famillar^  and  one  may  be  gleaned  by  fitudying  the  comparative 
effectB  of  wa9hing  ont  the  highly  toxic  duodenal  and  gastrie  eontents,  whieh  asual]y 
accumulate  in  the  stoniaeb  after  operatiuTis  on  the  nhmentary  eaiutl,  and  the  colfni 
imgations  referred  to.  In  interpreting  the  effieaey  of  »tonuich  washing  as  aftcr  mor- 
phin  poisoning",  we  are,  after  al!,  only  travellng  where  hiolog^^^  points  when  we  as*innie 
that  eolon ic  irrigation  haa  mn(*h  the  same  valiie  as  gastric  lavage.  Further  analogies 
hetween  the  s  toni  a  eh  and  the  eolon  will  be  alluded  to  later  on. 

**Tbe  eliminative  diarrheaa  of  constipation ;  of  the  syndrome  ealled  goiter;  of 
nephritis;  of  syphilis,  after  the  giving  of  salvarsan,  fnrtlier  demonstrate  that  sur- 
gically  the  eolon  should  be  looked  upon  lirst  as  an  exeretory  organ.  But  aninml  experi- 
ments  8how  elearly  that  this  applies  onIy  to  the  eandad  eolon.  If  this  be  trne  in  the 
huraan,  as  seenis  rensonahle  from  analogy  and  observation»  then  we  certainly  should 
hesitate  to  deprive  any  individual  of  so  veTy  important  a  funetion  liy  the  operation  of 
total  eoleetoniy,  und  tbis  irrespective  of  further  metahoUe  eonsiderations.  Snrgery, 
ceasing  to  be  merely  an  ndjnnct  to  medieine,  is  rightly  beeoming  the  active  eollah- 
orator  of  ehemistry  and  phy8iology. 

"In  8tudying  the  ahsorptive  funetion  of  the  eolon  surgerj^  bas  eoine  further  to  the 
aid  of  physiology.  Certain  new  faets  of  undouhted  importunce  in  human  therapj  have 
been  learned  hy  making  ose  of  stirgical  material,  whieh  reeent  operative  proeedures 
[liaTe  afforded.  Any  d  i  gesti  ve  und  ahsorptive  funetion  of  the  eolon  miiy  na  tura  I  ly  be 
I  taken  on  by  its  enibr>T»]ngifal  prototype,  the  eaudad  ileum,  ihir  siirgieal  eases  seem 
to  prove  this,  and  these  human  studies  eorroborate  Cann4>n-8  aninial  findings  aa  to  the 
eloee  pliy8iologieal  rehitionsbips  between  atomaeh  and  c^eeum. 

**Froin  a  digestive  standpoint  the  atomaeh  and  eeeum  are  un important.     They  are 

both   reeeptaeles,  and   if  their   motility   is  not  impairtHl,  they   nornnilly   retain   faint 

traee«  of  digestive  funetions,     The  loss  of  these  latter  are  not  felt  hy  any  individual 

if  the  former  is  retained,     Tbus,  every  observ^er  know8  that  the  ohjeetive  symptoni 

[called  aehiliji  ga^triea  may  exist  without  any  »ubjeetive  8ymptom  developing,  provideri 

that  gastrie  motili ty  remains  normah     Van  Noorden  (23)  8ays,  *Protein  putrefaetion 

in  the  stomafdi  reat^hes  a  high  degree  only  in   the  most  exeeptional  eases,  and  only 

when  h<«th  the  sfcretorp  and  motor  ftincfion^i  are  complfifhj  out  of  order'     Theoret- 

ieally»  as  just  stated,  any  digestive  atid  ahsorptive  funetion  of  the  eolon  should  nat- 

lurAlly  be  taken  on  by  its  embryologieHl  prototype,  the  eaudad  ileum,     Cliniral  experi- 

*  enee  and  animal  experimentation  prove  to  the  authors  the  štabi lity  of  this  hypothe8is, 

baeed,  as  it  is,  on  enihryology.     Their  studie«  after  ileo8tomy  support  it* 

**It  is  welh  at  this  point,  hriefly  to  review  the  absorjitive  and  related  funetion«  of 
the  eolon,  as  given  hy  phyaiplogi8t8,  and  then  to  conaider  the  further  deta i Is  of  our 
reeearehee. 
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**In  a  recent  paper  Hertz  8ay8,  'Antiperistalsis  doe8  not  occur  in  man  under  nor- 
mal  conditions:  the  ileocecal  sphincter  does  not  always  prevent  reg^rgritation  into 
the  ileum.  .  .  .  Thcre  can  be  no  doubt  that  the  function  of  the  sphincter  is,  as 
Keith  originally  suggested,  to  prevent  the  contents  of  the  ileum  passing  too  rapidly 
into  the  cecum/ 

'This  function  is  supplemented  by  the  normal  inhibition  that  is  resident  in  the 
transverse  ileum  and  can  be  accentuated  under  phjsiolo^cal  requirement8.  The 
preservation,  in  part  or  in  whole,  of  this  inhibitory  segment  will,  in  the  future,  un- 
doubtedly  be  an  important  factor  in  determining  the  point  at  vhich  the  ileum  is  to 
be  cut  prior  to  ileocolo8tomy.     This  is  supported  by  our  clinical  findings. 

*^Drummond  says,  ^After  ileoeolo8tomy  the  dilated  coils  of  small  gut  adjacent  to 
the  colon  assuine  someivhat  the  functions  of  the  large  gut,' 

"Von  Noorden  states,  *Nuinerou8  experiment8  introducing  protein  bodies  (myo- 
sinogen,  ef^g  albumen,  and  casein)  into  the  rectum  have  shown  conclusively  that  an 
absorption  of  natural  protein  takes  plače  in  the  rectum  and  colon/ 

"Chittenden  8ay8,  ^n  the  large  intestinc  .  .  .  the  last  portions  of  available 
nutriment  are  absorbed.' 

^'Howell  States  that  when  the  contents  of  the  small  intestine  pass  the  valve  they 
contain  a  certain  amount  of  unabsorbed  food  material.  The  food/  he  8ay8,  *in  this 
portion  of  the  canal  is  more  or  less  liquid,  and  its  prescnce  sets  up  running  vaves  of 
constriction  which,  beginning  8omewhere  in  the  colon,  pass  toward  the  ileocecal  valve. 
These  wave8  occur  in  groups  separated  by  periods  of  rest.  The  pressure  of  the  ileo- 
cecal valve  prevents  the  material  from  being  forced  back  into  the  small  intestine.  The 
value  of  this  peculiar  reversal  of  the  normal  movements  of  the  bowel  at  this  particu- 
lar  point  would  seem  to  lie  in  the  fact  that  it  delay8  the  passage  of  the  material  toward 
the  rectum,  and,  by  thoroughly  mixing  it,  gives  increascd  opportunities  for  the  com- 
pletion  of  the  process  of  digestion  and  absorption.'  This  colonic  digestion,  it  is  con- 
ceded,  must  take  plače  through  the  action  of  the  enzyme8,  which  are  brought  down 
from  the  small  bowel  and  which,  under  favorable  conditions,  continue  their  activity 
in  tho  colon.  In  this  way  they  estimate  that  at  least  from  1  to  7  per  cent.  of  the 
undigestcd  foodstufFs,  chiefly  fats,  are  utilized.  Now,  if  this  is  so,  it  means  that  a 
paticnt  whose  colon  is  static  may  lose  this  amount  of  food.  Sir  Wm.  Macewen  wa8 
so  iraprepsc^d  by  this  and  by  a  čase  that  came  under  his  observation  that  he  made  the 
statemoiit  that,  if  the  chyme  was  allowed  to  escape  cephalad  to  the  ileocecal  valve,  the 
patient  would  lose  vvcight,  and  that  under  those  circumstances  artificial  feeding  should 
8ui)pk'nient  the  ordinary  diet.  Our  exi)erience  is  at  variance  with  this.  Not  alone  is 
the  losa  of  the  normal  absorptive  function  of  the  colon  insignificant,  but  it  is  greatly 
overbalanced  by  the  damage  done  to  the  organism  through  the  toxic  action  of  the 
end  products  of  bacterial  proteid  dissociation  which  frcquently  occurs  in  the  ill- 
developed,  sl()wly  eniptying  crecum  and  ascending  colon.  One  characteristic  result  of 
this  toxeniia  is  mcntal  depression,  which  may  even  go  so  far  as  to  result  in  mania. 
Casc  No.  1832  while  at  school  attemi)ted  suicide  3  times;  wa8  treated  by  competent 
men  from  a  nourologi<fal  standpoint  and  was  finally  operated  on  by  Tuttle  with  com- 
plete  ayinptomatic  relief.  Čase  No.  2061  had  been  imbecile  and  bed-ridden  for  a  year 
but  recoverod  after  ileostomy.  Iler  debility  was  so  great  that  the  operation  had  to  be 
done  under  local  anesthesia. 

"Čase  No.  180  (path.  No.  2081)  presents  the  following  data:  Ileostomy,  male, 
aged  30,  phy8ician,  weight  120  pounds,  operated  on  April,  1912,  for  relief  of  acute 
inflammatory  condition  of  colon  with  multiple  polypo8i8.  Owing  to  the  exiBtence  of 
a  common  in(»sent<»ry  for  ik^inn  and  cocuni,  both  \ver(»  brought  outside  the  wound. 
Both  wi*r(>  oi)eiicd  on  the  ninth  day.  Soon  thereafter  the  following  observations  were 
made:    The  reaction  of  the  iliac  contents  was  always  acid.    The  flov  of  contents 
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not  constant,  often  hriiiff  niterrujitetl  for  nevenil  li(mrw.  it«  ci^tisjHtuiirv  vnrii-d  willi 
the  diet;  exce88ive  nitiriiren  caused  tluidity;  on  mixed  dii>t  toiiteiits  was  fairly  wl*11 
formed;  sometiinc?«  verj'  hard  when  large  stirkdike  movemeiits  would  be  passed.  No 
putrefjictive  geruis,  eilher  anaerobic  or  aerobi«%  were  found.  No  fet^al  odor  was  ever 
noted.  Occasionally  the  cnior  wa8  pungent  and  diatinc'tly  unusuaL  The  onlj  ens^jmes 
ever  preaent  were:  amjlopsin,  a  marked ;  steapain^  a  faiiit  traee.  Oain  in  wei|?bt,  over 
20  poiMids, 

*'Aiiother  funoiion  that  physioloj?bts  attributf*  to  the  cecum  and  aneending  coloii 
18  the  ab?K>rption  of  water;  ali  the  water  normallj  Bhail  have  beeii  absorbed  wbeii  tlie 
contenta  reaoh  the  mid-lTansverse  colon.  Surp^eons  have  made  aniple  use  of  these 
ob»ervation9  iti  aiipport  of  various  technical  proeediires,  and  a  earefid  »tiidy  of  poat- 
operative  eonditiotis  shows  in  some  eaaes  a  t  least,  that  their  premineš  or  eonelusions? 
or  both  were  itieorreet,  Oiir  atudiea  in  the  snrgi<*al  phy!5iolo^*  of  the  parts  stronf5ly 
snj^gest  that  einbryolo^y  and  pbysioIo|cr>'  i^honhl  alwuys  preretle  patholo^'  as  a  basi  s  fnr 
surgieal  therapy.  Indei:^!,  Bloodgood  (2),  douhtlesa  the  best  quali!ied  snrffical  pathob>- 
giflt  living,  States  that  the  futiire  hfipe  of  8ur|£ery  lies  in  physiologi(*a]  ehemi8tiy. 

'*Obviou8ly  one  eannot  properly  reason  frorn  a  8eeondary  \msls  alone»  such  as  is 
offered  by  pathtdogy,  without  hoving  eonstantly  in  view  also  the  fdementiil  or  prinmi^ 
sciencee  of  einbryolDg>%  phyaiolog'y,  and  ciieiiiistrj.  Withoiit,  therefore,  a  knowh^iirt? 
of  the  intimate  eo-relationshipa  that  eJcist  between  ali  parts  of  the  body  in  general 
and  certain  pa  rta  in  particnhir^  applied,  or  as  it  is  freqiiently  and  erroneovj8ly  called 
*praetieai/  surffery  eannot  be  fnrther  developcd.  Struetnres  of  n^mmon  embryoloorieal 
origin,  like  the  eeenm  and  eaudad  ilenm,  niay  &bow  the  ^reatest  pi>ssible  morpholo^ieal 
variation,  and  yet  lend  tbeniselves  favorably  to  applied  rtronstriietive  nnr^rerv  wben 
thia  is  done  in  harniony  with  both  their  orig^in  and  their  fnnrtion*  Thns,  the  pre- 
dominant  coneeption  to-day  that  the  eaudad  colon,  that  i8,  the  part  atjoral  to  the  nud- 
transverse  line,  is  capable  of  vieariously  asBuming  the  fnnetiong  of  the  eeenm  an  1 
aseendini?  <:*olon  ns  jift^r  i!eoenlo8toiny»  may  t*e  eorreet»  biit  is,  in  onr  f»|iitnon,  ineom- 
plete.  Rurgeon«  have  been  led  arttray  by  tla*  ^riwH  inorphtilo^ical  difT*Tfn«"es  betweeii 
the  caodad  ilenni  and  the  eeenm,  for|?etful  of  the  farnltative  <n>-partnershi|(  t  bat  nnij^t 
jiiat  as  trulj  exi9t  between  theae  embryologieal  units  aa  betwet:'Ti  the  niorpholo>!rieally 
identical  portions  of  the  colon.  Thia,  at  least,  seems  to  U8  a  reasonable  basi  s  for 
explaining  tbe  observed  interebange  of  funetion  between  the  ilenm  and  the  c^ibni, 
which  we  have  herewilh  rei^orded.  It  inay  also  serve  to  exphiin  the  present  dHBenlty 
in  foreeasting  the  end-resnlts  after  s  neb  o  pora  t  i  on  s  as  ileoeo1ostomy.  After  tbe  ini- 
plantation  of  the  ilenni  into  different  parts  of  the  (.*olon,  a  peraistent  diarrbea  or  eon- 
atipation  haa  been  known  to  occnr.  As  a  general  rnle,  the  diarrbea  eeasea  after  a 
short  time,  bnt  the  eoostipation  haa  proven  to  be  a  m  neb  more  diffienlt  problem  to 
deal  with.  The  explanation  of  tlieše  tvvo  faets  is  now  apparenti  the  viearious  assump- 
tion  of  eolonir  funetion  by  tbe  ilenm  is  almost  sure  to  eome;  it  absorbs  water  and 
forma  the  fe<*e**;  bnt  tbe  etnistipation,  a  patbologieal  eondition  whieh  exišted  in  tbe 
ilenm  previons  to  opiTation,  ttbvionsly  eonld  m>t  lie  Jnflneneed  by  the  mere  rhnn^e  of 
iliflc  poaition  broujcht  abont  by  thia  type  of  operation.  It  might  ht'  infliieneed,  per- 
hapa,  as  sbown  in  autbors*  eaae  No*  2012,  by  tbe  eselnsion  of  the  inhibitory  se^mient 
of  the  terminal  iknmi.  Here  the  anaatomoais^  owing  to  adbesions,  was  made  eonsid- 
erably  oral  to  the  termina  t  ion  of  the  foregvit  and,  e*iTisi*i^nently*  oral  to  the  inhibitory 
seinnent.  Jndeed,  this  operation  nuiNt  inerea^^e  the  normal  inhibition  belonf^ing-  to 
tbe  part,  thna  agjLrravating  the  8ymptoni,  This  increase  of  eoTištipation  haa  been  noted 
in  praetiee,  and  is  quite  distinet  from  the  conatipation  dne  to  anastalais,  wbich 
freqiientlj^  packa  the  cecnm  after  ileoeolo8tomy,  nntil  its  entire  removal  ia  neeessitated. 
Lane  states  that  this  may  be  neeesaary  and  Patterson  plaees  the  instance  at  5  per  cent 
or  aver    It  is  probably  much  higher.    Careful  clinieal  atudy  along  these  physiologicftl 
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lines  is  obviously  indicatcd,  so  that  surgeons  niay  re-acljust  their  tecbnical  prooedures 
upon  a  sounder  basis.  The  iliac  constipation  is  as  yet  open  oiily  to  medical  therapy  and 
for  this  reason  everj  effort  at  differential  diagnosis  between  the  two  should  be  made. 

'^ertz  presents  some  facts  of  interesi  bere.  He  says,  'An  accumulation  of  chyine 
occurs  in  the  last  few  inehes  of  the  ileum  where  it  remains  and  undergocB  digeetion, 
actually  for  a  gi^atcr  period  than  in  the  stomach.  The  nonnal  iliac  stasis  is  increaaed 
in  aH  eonditions  leading  to  spasm  or  to  the  inhibition  of  the  nonnal  relaxation  of  the 
ileocecal  sphincter/ 

'^Conelusions  based  on  the  X-ray  alone  may  lead  one  into  grrave  error,  owmg,  first, 
to  the  fact  that  riintgenologists  are  stili  unable  to  differentiate  between  stases  due  to 
mechanical  and  reflcx  oauses,  as,  for  exaniple,  between  a  mechanieal  kink  and  an  iliac 
constipation,  and,  seoond,  to  the  fact  that  it  has  not  yet  been  definitely  settled  whether 
bismuth  traverses  the  gut  a  t  the  same  rate  as  ordinary  food,  or  slover. 

"Wliat  are  our  further  proofs  that  cecal  digestion  is  negligible? 

"At  a  certain  period  of  fetariife,  as  already  said,  there  is  little  differenoe  between 
the  morphological  appea ranče  of  the  small  and  great  grut.  The  latter,  at  first  much 
smaller  than  the  former,  contains  villi  which  are  later  obliterated;  the  process  of 
obliteration  not  yet  being  deiinitcly  settled.  It  is  assumed  that  Liberkulin'8  follides 
are  inverted  villi.  If  so,  they  may,  under  the  pressure  of  physiological  requirement, 
revert  to  the  fetal  condition  and  vicariously  funetionate  as  villi  in  fat  absorption. 
But  fats  must  be  emulsified  before  they  are  iit  for  absorption,  and  under  the  katabolic 
influence  of  lipase,  whieh  is  present  in  the  colon  as  in  ali  other  tissues,  emulsified  fats 
may  here  be  digested.  (9)  Insupport  of  this,  Tuttle  olaims  to  have  increaaed  the  weight 
of  a  patient  by  the  injection  into  the  cecum  through  a  cecostomy  of  emulsified  fats. 
For  the  purpose  of  surgical  physiology,  however,  it  appears  that  the  amount  of  fat 
absorption  in  the  cecum  and  ascending  colon  is  of  academic  interest  only. 

"Carbohydrate  and  proteid  absorption  in  these  parts  occurred  in  čase  180,  path. 
No.  2081,  as  follow8:  Grams  30  dry  peptonoids  were  mixed  with  grams  113.4  warm 
water  and  introducini  into  the  rectum  at  11  P.  M.  At  8:30  the  next  a.  m.  the  bowel 
was  wa8hed  out  from  above  with  stcrile  water  and  the  residue  examined.  Ana]yBi8  of 
the  peptc)noi<ls  introduced  was  as  follows  (Lab.  of  Phy8iology,  Comell  TJniversi^) : 
proteiii,  39.H1 ;  earb()hydrate8,  50.05 ;  water,  4.72 ;  ash,  5.32. 

"AnalysiH  of  wa8hing8  8howed  that  one-half  the  sugar  and  nitrogen  had  disap- 
pearerl.  Thcre  wa8  considcrable  fermentation  which  probably  had  a  good  deal  to  do 
with  the  disappoarance  of  the  sugar. 

''The  nitrogen  was  in  the  form  of  amino-acids.  This  experiment  suggests  that 
protoins  in  the  form  of  amino-acids  may  be  absorbed  from  the  colon.  Normallj,  liow- 
ever,  th(;  airiino-acids  are  absorbed  in  the  small  gut  only.  Under  abnormal  conditiona 
of  inconipletc  hydrolysi8,  peptones  and  other  provisional  products  of  protein  digestion 
I)rol>al)ly  <Mitcr  the  eerum,  thcre  to  be  converted  by  the  proteolytic  bacteria  into  the 
highly  toxic  l)y-produot8  which,  directly  or  indirectly,  cause  the  familiar  Qymptom8 
of  8tasis.  Coinbe  has  called  attention  to  the  necessity  of  removing  them  by  enemata. 
Adami  rcgards  thi»  condition  as  a  sub-infcction.  Abderhalden  has  proved  that  the 
final  product  of  pliysiological  protein  digestion  is  the  amino-acids,  having  reoovered 
them  from  tlui  blood.  It  is  clear,  therefore,  that  for  the  purposes  of  pbjsiological 
surgery  protein  digestion  in  the  colon  is  as  unimportant  as  it  is  in  the  stomach. 

"Il(H'tal  alimentation  has  long  been  a  comforting  and  satisfying  therapeutic  pro- 
cedure in  tlie  liaiids  of  the  profession.  It  wa8  ancient  medical  history  ivhen  Hippoc- 
rates  wa5  a  l)oy.  Rečen  t  physiological  studies,  however,  show  that  the  hypnotic  influ- 
ence of  this  old  method  of  vicarious  feeding  has  been  at  least  as  great  upon  the  phy8i- 
cian  as  upon  tlie  patient.  Probably,  the  good  which  is  conceded  may  follow  it  has 
been  due  to  the  therapeutic  action  of  the  watcr  and  in  no  way  to  the  food. 
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**(>ur  luedicnl  he^itn^^i'  is  alni<wt  trn  rirh  in  WwilJorin^^  stimuli  us  r>iir  ittavistic, 
which  loui^  tintcdat*^  the  batnic^hians.  The  one  iiioulUs  our  therapoutif  ide^ns;  the 
other  frtshioiifl  our  form*  Wc  are  enrunibercii  \vith  a  faitb  basetl  upori  a  horde  of 
inherited  niisoonceptionR  and  the  **iibje<^t  rti  rectal  alinientation  is  oiily  oiie  of  the 
niany  inst^nces  whirh  prove  it-  Far  be  it  frooi  the  province  of  sijrgery  to  ^et  these 
right;  surgeona  are  not  Hamlets,  but  it  is  fair  to  say  that  the  refeiit  rapid  pro^ress 
of  eoloiiie  therapy  bas  contributetl  more  thaii  anj  other  sinile  faetor  of  the  day  to 
endorse  reconatructive  ideas  as  we]l  m  applied  proeedurf^s,  and  to  Hhow  the  presBinff 
nc*ed  of  eooperation  between  the  lahorotoriet*  of  the  fuoduineHta!  aeicnces  and  the 
hospital  operatiiig-rooms.  The  unfrieiidl.v  attitude  existing  in  the  pust  between  ph^si- 
cian  and  »urgcon  was  a  misunderstandinji:  arisin^r*  as  always,  from  ignoranee  aiid  is 
rapidly  being  put  aside>  Me<lieine  has  evidentlj  been  a  t  fatilt  in  treating.  as  in  djs- 
pepsia,  the  peripberal  mani  fes  ta  t  i  ons  of  some  remote  insidt  to  the  syTnpathetie  system* 
Siirgery*  tHtuallj  uiidevt^loped,  was  at  first  siniply  the  emergpnrv  tuf>l  of  nieilieine, 
nef*essorily  poor  and  erucle.  Gradua]!y  light  bas  eonie  from  t>bysiology,  i^nd>ryr>lofry 
and  ehetnistry  iintil  to-day  surgery  is  ahle  to  offer,  in  seleeted  easea,  a  theTapy  whieh, 
in  removiiig  the  caiise  of  diseane,  often  eflFeets  a  true  cure.  Sueh  tberHpy  is  based  on 
the  incontrovertihle  premise  that  human  beings  are  normally  healtby  animals  and 
that  for  many  chronie  diseases  there  is  a  meehanieal  eause. 

**Intestinal  stasis  with  its  lonp:  train  of  protein  aiid  distressiog  syrni*tonis  is  evi- 
dently  a  common  gmund  up^^n  whieb  physi(  iivn  and  siirgoon  may  pnititably  meet  to 
diseuss,  witbout  bias  or  prej  ud  i  ee,  the  theraf)y  of  the  fnture,  Whrther  the  develop* 
mental  ref^nstruetion  of  the  eolon  herewitb  deserihed  will  prove  to  be  of  la^tin^r  value 
mfty«  perhaps,  be  doubted,  but  one  argument  favoring  its  eontinuanee  may  well  be  ils 
basifi  on  eiribrynhigieal  triitbs.  It  aims  to  cxirrect  a  eongenital  defonntty  a  ud  is  thus 
B  form  of  ortbopedie  surp:ery.  Thia  speoks  for  its  contnnianee»  for  tlie  repiur  of  eon- 
geu  i  tal  deformities  m  ust  ohvii>usly  ertutinue  long  after  the  surgery  of  tumors  and 
intlammations  has  bappily  passed  away/^  (17) 
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"The  i>bysiology  and  the  Rurgery  of  the  alimentary  eanal  have  beeome  so  rc- 
eipTocaIly  interdepemleutt  eaeb  alternately  eorreetiug  the  mistakes  of  the  other  and 
8howing  the  way  and  the  need  for  furtber  researeh.  that  it  h  now  idle  for  either  of 
these  brauebes  of  medirine  to  proeeed  to  any  eonelusions  \vhich  are  nnt  finally  antl 
carefully  weighed  in  the  seales  of  the  other.  Witnesa  the  inuneasu rahle  effect  upou 
tbe  reeeut  siirgery  of  the  stomarh  hy  the  eherrk  nf  physiology,  partieulaTly  as  re^iard)^ 
the  subject  of  so-ealled  drainage  and  the  indirations  for  and  against  gastro-enteros- 
tomy,  and,  in  the  imniediate  preaent*  the  interesting  reveraal  of  thia  order  of  progress 
in  the  reconstructiou  by  flurgery  of  many  preei>ui*eived  and  erronei^us  phy9iologieal 
nolions  regarding  the  funetion  of  tbe  **oIon, 

'*It  is  true  that  the  effeet  of  physiologieal  pressure  has  bcf^en  very  gih>w  in  making 
itself  felt.  else  there  would  l>e  fewer  individuals  sulferi ug  frt«m  needless  gastro-enteros- 
tomies,  made  hy  the  *praetieaF  surgeon  in  tbe  bland  assuranee,  as  Walter  Cannon  say8, 
that  the  human  gut  is  a  *9y9tem  of  ruhber  tuhes  eonveniently  arranged  for  splieing,' 
The  ytter  truth  of  this  humorous  view  bas  long  been  a  reproaeb  to  8urgery,  and  the 
word9  of  this  gentle  humorist  have  rightly  earriiHl  greater  weight  with  American  sur- 
geon s  than  al!  the  tonies  of  bis  physrologieal  predeeessrtrs. 

**Ohedient  to  tbe  law  of  reeiproeal  reaetion,  it  now  apptntrs  eertain  that  surgery 
will  pre9ently  retum  to  physiology,  in  fair  exehange  for  her  eorreeting  influenees,  eer- 
tnin  dominant  faets  regarding  the  eolon  whieh  have  hitberto  been  inaceessihle  to 
phjsiological  methods  of  researeh.     It  seems,  therefore,  that  the  bng  hoped  for  and 
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c1ysiaii  prospcct  of  a  pliy8iolonricocheiiiical  coiitrol  of  ali  intestinal  oi)cration8  is  no 
longcr  utopian,  but  actually  at  haiid.  Certaiii  it  is  that  thc  sooner  there  is  oomplete 
and  cordial  cooperation  between  chemist,  physiologist,  and  surgeon,  the  better  for  the 
solution  of  the  bewildering  maže  of  gastro-enteroeolonie  problems,  the  very  ezistence 
of  which  is  only  just  beginning  to  be  reeognized.  For  no  one  man  can  be  master  of 
surgieal  technie  and  of  physiologieal  ehemistry  as  wen,  and  it  is  progressivelj  evi- 
dent  that  the  modem  surgeon  has  much  to  ofPer  his  laboratory  eolleag^ues  in  the  way 
of  hitherto  inaceessible  material. 

"The  vicarious  assumption  of  the  f unction  of  one  organ  by  another  in  dose  phjsio- 
logical  relationship  must  be  much  more  common  than  is  usually  supposed,  and  it  no 
doubt  affords  explanation  of  the  question  so  frequently  asked,  as,  for  example,  of  the 
removal  of  an  appendix  or  a  gall-bladder,  *How  does  the  individual  prosper  without 
it?'  Doubtless,  aH  the  vi  tal  functions  having  long  since  been  taken  over  by  allied 
organs  or  perhaps  by  organs  heterologous  in  morphology  if  not  in  funetion,  the  loss, 
by  surgieal  removal  of  the  evident  and  meehanical  functions,  sueh  as  intermittent 
storage,  was  not  harmful  to  the  economy. 

**While  this  compensatory  power  of  the  human  economy  is  in  many  cases  faculta- 
tive,  it  may,  on  the  other  hand,  as  illustrated  by  the  following  ease,  be  congenital  in 
type.  Lyneh  has  reported  (June,  1914,  meeting,  New  York  Gastroenterologieal  So- 
ciety)  the  amazing  instance  given  to  him  by  Professor  Stockard  of  Comell,  of  a  human 
being  who  reached  the  age  of  40  with  only  96  inches  of  intestine  from  the  stomach 
to  the  anus.  The  significant  point  in  this  casc,  and  the  one  which  bcars  partieularly 
upon  the  compcnsation  problem  under  consideration,  wa8  that  the  lumen  of  the  gut 
was  decreased  as  shown  by  actual  measurements  in  almost  precise  proportion  to  the 
decrease  in  the  length.  This  obviou8ly  represents  an  effort  of  nature  to  egualize  the 
rate  of  absorption,  and  that  this  wa8  actually  achieved  is  8hown  by  the  fact  that  the 
individual  never  suffered  any  disconifort,  was  well  nourished,  and  died  of  intercurrent 
trouble  without  any  suspicion  of  abnormality  ever  having  bcon  suggested. 

"An  exoellent  operative  illustration  of  the  facultative  type  is  probab]y  to  be  found 
in  the  authors'  čase.  No.  988,  in  which  gradual  intestinal  obstruction  from  ileocecal 
valve  carcinoma,  becoming  complete,  was  tolerated  for  10  days,  the  toxic  signs  being 
minimized,  whereas,  after  2  months  of  re-established  funetion,  acuie  obstruction  at  the 
same  point  proved  fatal  in  3  days,  the  toxic  signs  being  so  fulminant  as  to  cause  sup- 
pression  of  liver  funetion  and  consequent  death.^  Scen  in  this  light,  it  may  well  be 
that  such  an  organ  as  the  colon,  for  example,  may,  in  certain  cases,  have  so  outlived 
its  usefulness  to  the  human  economy  by  vicarious  transfer  of  funetion  as  to  quite 
justify  its  removal.  Many  of  the  author^s  cases  colloctivcly  illustrate  this  point;  No. 
180  specifically  so,  bccause  after  i]eo8tomy  formed,  niovements  showed  immediately  at 
the  stoma,  proving  that  thc  ileum,  previous  to  obstruction,  had  already  assumed  one 
colonic  funetion.  That  from  birth  on,  it  had  no  funetion  save  that  of  a  catch  basin, 
as  intimated  by  certain  enthusiasts,  seems  harsh  and  crude — diametrically  at  variance 
with  every  law  and  precept  of  biology. 

"In  studying  the  authors'  series  of  8  ileostomies,  it  is  easier  to  believe  in  tiie 
hypothesis  of  funetion  transfer  from  colon  to  ileum  than  to  presuppose  that  the  oolon 
never  had  any  funetion  save  that  of  storing  and  distributing  toxic  material.  The  gross 
clinical  observations  on  this  series  of  ileostomies  alone  will  be  given.  In  each  patient 
there  was  a  marked  gain  in  weight,  the  fecal  movements  from  the  ileum  were  alwa7S 
solid,  and  the  reaction  was  always  acid.  What  could  offer  a  more  direct  reversion  of 
the  older  teaching  of  the  physiology. of  the  ileum? 

"Consider  this  guestion  of  colonic  therapy  from  another  viewpoint.    If  the  organ 

'  Draper.  Studies  in  Intestinal  Obstruction,  Jour.  Am.  Med.  Assn.,  Sept.  26,  1914,  lxiii, 
1079-1082.    See  Tables  I  and  II. 
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has  a  f unction  vicariously  transferred  for  the  tirne,  how  can  we  be  certain  that  after  a 
restitution  of  normal  conditions,  there  may  not  properly  exi8t  an  impulse  to  restore  to 
the  colon  whatever  functions  it  may  have  parted  with  under  stress  of  weather?  Such 
functional  restoration  has  been  noted  by  Satterlee  in  8tudyiug  a  large  number  of  eases 
of  watertrap  stomach.  It  has  been  found  by  him  little  short  of  amazing  to  note  the 
rejuvcnation  of  the  function  of  the  gastrie  mucosa  after  surgical  replacement  of  the 
orgran,  and  this  is  particularly  so  beeause  no  gross  morphological  change  wa8  noted  in 
the  mueosa  at  tirne  of  operation. 

"Potential  as  these  qiieries  necessarily  must  be,  they  are  giveu  kinetie  value  by  the 
fact  that  out  of  any  number  of  persons  undergoing  total  eoloneetomy,  a  large  propor- 
tion  will  die  from  the  immediate  effects  of  the  operation.  Whatever  the  vital  function 
of  the  organ,  it  is,  therefore,  obviou8ly  better  to  retain  it  in  situ,  either  in  whole  or, 
undcr  certain  conditions  of  duodenal  dilatation  as  described  by  Bloodgood,  in  part; 
provided  that  suitahle  provision  he  made  for  emptying  the  organ  at  its  oral  extremity. 
It  seems  to  the  writers  as  inappropriate  to  speak  of  cecal  *drainage'  as  of  stomach 
*drainage,'  since,  as  shown  by  one  of  them  (Draper:  Studies  Surg.  Lah.  Columbia, 
i,  1907),  as  well  as  by  numerous  X-ray  observations,  no  drainage  of  the  stomach  occurs 
from  its  most  dependent  part,  except  when  the  organ  is  temporarily  paralyzed,  as  in 
the  dilatation  of  the  last  stages  of  pyloric  obstruction,  beeause  the  emptying  occurs 
directly  in  line  with  the  peristaltic  ivaves,  and  not  at  right  angles  to  them, 

"From  a  8tudy  of  a  considerable  number  of  cases  of  chronic  colonic  constipation, 
the  writers  are  convinced  that  there  is  a  well  defined  group  in  which  the  constipation 
is  due  to  preponderance  of  the  anastaltic  over  the  prostaltic  colonic  wave.  This  is 
easily  shown  by  the  rapid  transfer  of  a  bismuth  enema  from  the  rectum  to  th^  cecum 
and  the  retum  to  the  rectum  of  a  portion  of  the  mass — some  romaining  in  the  cecum — 
the  round  trip  occupying  about  6  to  8  minutes.  The  haustral  segmentations  are  not 
affected;  the  retum  to  the  rectum  is  8lower  than  to  the  cecum:  gradual]y  the  bulk  of 
the  mass  accumulates  in  that  organ,  and  the  reciprocal  movement  ceases.^ 

"If,  as  we  believe,  there  is  this  form  of  anastaltic  constipation  associated  with 
coloduodenal  dilatation  and  insufficiency  of  the  ascending  colon,  and  which  can  be 
easily  diagnosed  by  the  X-ray,  it  is  evidently  due  to  aborrant  physiology  rather  than 
to  faulty  nion>hology,  placement,  or  other  mechanical  conditions,  and  must  be  treated 
by  a  phy8iological  rather  than  morphological  method. 

"Anastalsis  is,  therefore,  necessarily  a  most  important  factor  in  colonic  therapy, 
for  ali  observers  are  agreed  not  only  as  to  the  frequent  existence  of  the  anastaltic  wave 
throughout  the  colon  but  also  as  to  its  preponderance  over  the  prostaltic  wave  in  the 
group  considered. 

"It  is  not  yet  agreed  in  what  exact  percentage  of  cases  this  preponderance  occurs, 
but  it  is  as8uredly  so  large  as  to  constitute  the  most  urgent  problem  yet  to  be  solved  in 
the  operation  of  iloocolo8tomy.  This  is  positively  demonstrated,  not  alone  by  several 
of  the  authors'  casos,  but  by  the  artual  postoperative  clinical  findings  of  those  surgeons 
who  are  doing  this  operation  most  frequently.  Patterson  asserts  that  fully  6  per 
cent.  of  ilooHigmoidoHtomios  roquire  colectomy  at  a  sub8equent  date  beeause  of  the 
packing  and  progressivo  dilatation  of  the  partially  excluded  and  occluded  segment. 
It  has  been  shown  by  the  studies  of  surgical  physiologists  *  that  a  totally  occluded 
bowel  will  fill  to  bursting  with  fecoid  material  in  a  very  short  time,  and  that  incom- 
plete  exclu8ion  results  in  the  so-called  'policeman  club'  dilatation,  which,  if  untreated, 
results  in  terminal  perforation. 

"Now,  as  is  well  known,  the  small  gut  possesses  normally  but  one — the  prostaltic 
wave.    Upoii  this  fact  are  based  2  of  the  methods  of  surgical  therapeusis  outlined  below. 

'  Observations  on  autbors '  cas^^s  hj  L.  T.  LeWald. 
*Brown  Blake  Studies  on  £xclu8ion. 
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**Drapcr,  in  iinpijblislied  studics  from  the  Mnyo  Lahf>ratory  of  Siirgical  Clic*mi8try 
and  Pliysii>Ia^%  Koehestfr,  Miiiii.,  has  showii  tliat  circular  segments  of  ileuiii  may  be 
traMsi>laiTted  into  the  rolon  without  midergoing  unj  jti^ross  iiiorpliological  ebaiige.  This 
hii3  uho  beeu  deniunstrated  by  others.  lii  each  of  theso  instance^,  however,  the  trans- 
plant  was  desigmed  to  bridge  a  gap  in  the  signioid  following  reaection  for  malignant 
growth,  the  opiTators  m  a  k  ing  no  men  t  ion  of  the  possiblo  iniportant  pl]ysiologicol 
therapeusis  of  tliis  prot^doro.  It  is  cvidcnt,  howcver.  thut  such  a  ritig  of  ileiiin  would 
servo  to  blot-k  thi*  ('(»lonic  aiiustaltic  wave  and  shoidd  prevtiit  the  return  of  material 
to  tJie  ceconu  JTalstLil  was  the  tirst  ta  ret*ord  experinieiital  stndina  in  gnt  reversal, 
utid  we  knnw  fnun  his  work,  and  froiii  that  of  later  observers,  that  solid  materials  have  a 
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eephalad  rurrerit  will  not  pasa  through  the  stonm  as  the  empt^nng  occura  dkectly  id  Uae  with  the 
pemiaitic  waveii»  aad  aot  at  right  aiigles  to  them.     (Lynch'a  opcratitJti.) 

tendeiicy  to  eoUect  at  certain  points  if  the  course  of  the  wave8  is  broken,  and  this  tend- 
ency  migbt  or  niigbt  not  be  a  fat-tor  Jiuiiting  the  vahie  of  the  bloekiiig  mcthod  Bnggested. 

*'In  tbe  presence  of  a  auiEciently  stroiig  wave  there  niight,  therefore,  poasibly  beJ 
developod  a  tapering  eolonit'  dilatation  imniediately  aboral  to  the  traiisplant.  Thia,1 
however,  does  not  ocour  in  the  authors'  experience  \vith  this  proee<hire  in  animals* 

*'The  physiologieal  hypothe8i8  whieh  shonld  ejiplain  tbe  failure  of  ceeosignioidos- 
toniy  nitty  perbaps  be  found  in  the  fact  that  the  eurrent  is  distaltic  or  oseillating.  The 
ileac  seginent,  whieh  is  made  of  prope^r  huigtb  to  reaeh  ('onifortably  f  roru  the  cecum  to 
the  Bignioid,  is  sHpped  np  on  tbe  ihnim  and  united  tbroiighoiit  aboiit  htdf  itB  lengtb. 
TerniiTially  the  aboral  ends  are  sutured  togetber  so  that  a  eirole  results.  The  cffeet 
of  this  teehnie  is  viTtiuilly  the  produrtion  uf  a  duubk^barrel  gDn»  and  the  end- 
to-aide  implantation  into  the  sigmoid  is  tbna  converted  into  a  siiigle  proeednrc.  The 
oral  extreinity  of  the  segment  is  tlien  inserted  into  the  oral  extremity  of  the  ceeum. 
Material  is  in  tliis  way  able  to  pass  from  the  ceenm  to  the  aigmoid,  biit  cannot  reverso 
ita  dire<'tion,     The  oseillating  distaltic  waYe  ia  made  eonstant  or  monostaltie. 

"Figure  1  show«  a  very  siniide  niethod  of  preventing  anastaltie  reflLix  after  ih:H>- 
sigmoidos!omy.  This  opera tion  is  perft^rmed  after  tbe  iisual  teehnie,  After  the 
anastomosis  bas  been  eompleted,  tbe  sigmoid  is  divided  between  clamps,  and  by  means 
of  a  eautery  inimediately  oral  to  the  umistornosis,  The  aboral  eiul  of  the  sigmoid  is 
invaginated  after  the  usnal  nnuiner,  ami  the  oral  end  slipped  down  beside  the  aboral 
limb  miti  i  tbe  oral  extreniity  is  several  inebes  below  the  ileosigmoid  anastomosis.  Tbe 
operation  is  eompleted  by  a  termiiiolateral  aDaetomosis."  (6) 
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SITBOICAL  ANATOUT  OF  THE   COLON 

The  large  intestine  is  that  specialized  part  of  the  intestinal  canal  concemed 
in  the  chuming  of  the  remnants  of  food,  absorption  of  water  and  the  formation 
and  evaeiiation  of  feces.  It  has  other  physiological  fiinctions,  but  they  are  of 
minor  importance. 

The  colon  begins  in  a  dilated  pouch,  the  eeciim ;  and  ends  in  a  dilated  pouch, 
the  rectum.  Its  entrance  is  guarded  by  an  aiitomatic  valve,  the  ileocecal ;  its 
exit  by  a  valve  under  the  eontrol  of  the  will,  the  anal  sphineter.  It  is  widest  at 
the  cecum  and  narrowest  at  its  junetion  with  the  rectum.  Four  anatomical 
angulations  give  this  organ  potent  pathological  possibilities. 

Dissected  free  from  the  other  organs  and  its  angles  tiimed  into  cnrves,  the 
colon  forms  an  incomplete  circle,  the  gap  being  on  the  right  side  of  the  pelvis 
between  the  ceciim  and  rectum.  In  the  normal  position,  however,  it  forms  a 
8quare,  incomplete  in  the  pelvis,  enclosing  the  small  intestines  very  much  like  a 
frame  around  a  bas-relief.  Three  gross  features  distingiiish  the  large  from  the 
small  intestine.  They  are  (a)  the  tenise  coli,  (b)  the  appendices  epiploicsD,  and 
(c)  the  colonic  saccules.  The  teni«  coli  are  longitiidinal  musciilar  bands,  and 
are  a  strnctiiral  conversion  from  the  longitudinal  muscnlar  laver  of  the  small 
intestine.  There  are  3  of  them,  ali  beginning  at  the  base  of  the  appendix  and 
arranged,  1  anteriorly  and  2  posteriorly.  In  length  they  are  about  %  shorter 
than  the  colon.  Because  of  their  disposition,  the  posterior  bands  are  denomi- 
nated  postero-intemal  and  postero-extemal  respectively.  A  characteristic 
change  in  the  coiirse  of  these  fibers  occiirs  in  the  transverse  colon  and  rectum. 

The  appendices  epiploicse  are  small  pouches  of  peritoneum  containing  tabs 
of  fat.  They  are  found  throughout  the  courso  of  the  colon,  principallv  along 
the  anterior  bundle  of  the  tenia?  coli,  and  projecting  from  the  serous  coat  of 
the  colon.  They  are  very  much  diminished  in  size  or  absent  in  emaciated  sub- 
jects.  According  to  Cunningham,  the  appendices  epiploicse  can  be  di8tinctly 
seen  as  ear]y  as  the  seventh  month. 

The  colonic  saccules  are  pouches  in  the  wall  of  the  colon,  and  are  produced 
by  the  inequality  in  length  between  the  tenise  and  the  other  coats  of  the  intes- 
tine.   If  the  teniffi  are  dissected  away,  the  sacculation  disappears. 

rundamentally  the  stnicture  of  the  large  intestine  is  much  the  same  as  that 
of  the  small  intestine.  The  chief  points  of  differcnce  are  the  presence  of  the 
tenise  coli  and  the  absence  of  villi  in  the  large  intestine.  The  peritoneum  in- 
vests  it  completely  in  its  transverse  and  pelvic  divisions.  The  cecum,  too,  is 
almost  always  invested  by  peritoneum.  The  ascending,  descending,  and  rectal 
divisions  are  only  partly  ensheathed  in  peritoneum. 

Its  mucous  surface  is  smooth  and  of  a  pale  color,  becoming  redder  as  the 
rectum  is  approached,  where  it  takes  on  special  characteristics  which  will  be 
described  in  connection  with  that  region. 

Apropos  of  the  mucous  membrane  of  the  colon,  the  ileocecal  valve  is  a  sub- 
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jcct  of  coiisiderablo  iiitorest.  Primarily  thc  ilcocecal  val  ve  is  a  slit-like  opcn- 
ing,  with  2  protuheraiit  lips,  which  projert  iiito  tlie  luincii  of  tlie  colon  at  its 
inner  and  posterior  border  and  at  the  upper  border  of  the  cecum.  It  is  com- 
posed  of  ali  but  thc  serous  and  longitudinal  miiscular  coats  of  the  intestines. 
Its  direction  is  anteroposterior,  and  it  is  a  littlo  over  1  cm.  in  length.  Its  2  sur- 
f accs  are  diffcrent ;  for  the  one  looking  toward  the  ileum  is  covered  with  villi, 
whereas  the  one  toward  the  colon  more  closely  resembles  the  miicoiis  membrane 
of  that  stnicture.  The  mechanism  of  this  valve  depends  iipon  2  characteris- 
tics,  first  upon  the  direction  of  the  ileocolonic  jiinction,  which  is  rather  an  ob- 
tuse  angle,  and  second,  npon  the  fact  that  when  the  ceciim  is  distended  it  tends 
natiirally  to  put  the  fremilum  on  the  stretch  and  thus  shut  oflF  its  lumen.  To 
locate  this  point  on  the  body  siirface,  draw  a  line  from  the  highest  point  of  one 
iliac  crest  to  the  other.  Draw  another  line  upward  from  the  midpoint  of 
Poupart's  ligament  on  the  right  side.  The  intersection  of  these  2  lines  marks 
the  normal  location  of  the  ileocecal  valve. 

By  reason  of  its  peritoneal  attachments  and  arrangements,  the  colon  is 
divided  into:  Cecum,  ascending,  transverse,  and  descending,  iliac,  pelvic,  and 
rectal  colon.  The  individual  parts,  while  they  have  a  good  many  featares  in 
common,  stili  present  enough  anatomical,  surgical,  and  pathological  differences 
to  be  considered  separately.  Also,  the  physiolog}'  of  the  colon  is  the  same  in  ali 
its  parts. 

Primarily  the  cecum  is  a  blind  pouch.  Into  it  open  2  orifices.  One  of 
these  is  from  a  blind  tube,  the  appendix ;  the  other  is  the  ileocecal  orifice  from 
the  small  intestine.  It  is  the  first  region  of  reception  of  the  contents  from  the 
small  intestine,  and  the  last  point  in  the  colon  to  check  backward  pressure  of 
fecal  contents.  Besides,  it  hangs  free  and  is  capable  of  enormous  distention. 
Thus  it  becomes  a  center  of  surgical,  anatomical,  phvsiological,  and  pathological 
interest.  When  distended  to  the  point  of  bursting,  and  left  attached  to  its 
mesentery,  it  is  seon  to  be  an  uns\Tnmetrical  pouch,  curving  over  internally ;  on 
its  anterior  surface  it  is  made  tense  by  the  anterior  tenise  coli ;  and  is  longer  at 
its  antero-extemal  surface  and  external  border. 


INSTRUMENTS  USED  IN  OPEBATIONS  OF  THE  COLON 

8  retractors. 

1  Child'8  intestinal  forceps. 

3  knives. 

5  thumb  forceps. 

4  scissors. 

1  needle  holder. 

4  straight  intestinal  needles,  threaded  with  fine  iron-dved  linen. 
4  curved  intestinal  needles  for  the  fascia. 

2  strong,  round  curved  needles  for  the  peritoneum. 
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1  straight  spear-pointed  skin  needle. 

2  intestinal  forceps. 
10  towel  forceps. 

8  Sands  forceps,  small  and  large. 
15  Lane's  clamps. 
8  small  artery  forceps. 
2  hemorrhoidal  clamps. 
2  drainage  tubes. 
1  cauterjr. 
1  volsella. 

OPERATIVE   PROCEDUBES 

ELEMENTAI.  BEOONSTBUOTION  OF  THE  OOLON,  OB  BESEOTION  OF  THE  FIBST 
POBTION  OF  THE  I<ABOE  INTESTINE 

Removal  of  the  first  portion  of  the  colon  witli  3  or  4  in.  of  the  ileum  may 
bo  performed  for  malignant  growths  of  the  cecum  or  colon,  or  for  a  number  of 
otlier  conditions,  such  as  ptosis  of  the  cecum  with  a  movable  and  non-fused 
first  portion  of  the  colon. 

Resection  of  the  first  portion  of  the  large  intestine  may  be  simple  or  diflS- 
cult,  depending  iipon  the  condition  for  which  it  is  performed  and  on  the  fixity 
or  mobility  of  the  colon.  As  8hown  by  Sargent  and  Dudgeon,  if  a  malignant 
tumor  involves  the  first  portion  of  the  large  intestine,  complete  removal  of  that 
section  of  the  lower  bowel  is  indicated,  on  account  of  the  lymphatic  distribu- 
tion.  Figure  4  8hows  the  first  portion  of  the  large  intestine  with  its  blood 
8upply,  the  subsequent  anastomosis,  and  after  it  has  been  anastomosed. 

Indioations. — Bloodgood  believes  that  where  the  cecum  is  marked]y  ptosed  and 
fixed  in  the  pelvis,  removal  of  the  first  portion  of  the  intestine  is  indicated.  He  believes 
that  the  puli  on  the  mcsenterj  of  the  small  intestine  causes  kinking  of  the  jejunum 
with  dilatation  of  the  duodenum.  I  believe,  with  Bloodgood,  that  the  operation  is  indi- 
cated under  such  circumstanees,  but  I  do  not  think  that  the  ptosed  and  fixed  cecum  can 
cause  kinking  of  the  jejunum.  The  dilatation  of  the  duodenum,  I  believe,  is  a  result 
of  a  toxemia  from  stasis,  rather  than  from  any  mechanical  condition.  I  have  removed 
this  portion  almost  a  dozen  times,  and  am  perfectly  satisfied  that,  under  ordinary  cir- 
cumstances,  it  is  an  operation  that  should  have  a  very  low  mortality,  except  in  cases 
of  malignant  growth.  When  operating  for  malignancy,  I  believe  that  the  operation 
should  be  performed  in  several  steps:  First,  the  relief  of  the  obstruction ;  second, 
resection  of  the  growth;  and  third,  anastomosis.  This  is  especial]y  important  in  old 
people,  and  I  am  convinced  from  my  experience  that  it  pays  to  divide  the  operation 
thus.  This  operation  is  also  indicated  in  cases  of  auto-intoxication  associated  with 
nonfusion. 

Technic.^ — Tho  techni(!  which  I  have  adopted  is  as  follows:  the  patient 
ia  prepared  v(»ry  carofullv  for  operation  by  thorough  catharsis  and  warm  bath 
the  night  In^fore  tlie  operation.  The  abdomen  is  washed  off  with  alcohol,  and 
a  sterilo  towel  is  held  in  plače  by  some  adhesive  strips.     Wheil  the  patient 
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FiQ.  2. — The  Method  of  Attachino  Towel8  to  thb  Edoe  of  the  Wound.     Towel  2  in  plače;  towel 

1  has  not  yct  been  tumcd  over. 


is  on  the  table,  the  abdomen  is  painted  with  tineture  of  iodin,  5  per  cent.     If 
the  skin  is  tender,  the  iodin  is  washed  oflF  immcdiately  with  alcohol. 
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Fiu.  3. — TowEL8  Shown  in  Plače  aftek  Adjustment  of  the  Clamps. 
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The  inelsion  depends  a  great  deal  on  wliether  tlie  patient  is  verv  stoiit  or 
thin.  In  obese  iiidividmils  I  ain  in  the  habit  of  niakinj^  an  incision  j  ust  outside 
tlie  oiiter  edge  of  the  rectus.  In  thin  individuals  I  make  an  incision  jnst  out- 
side  the  median  line,  through  the  rcctns,  bcgiiniing  abmit  2  in,  above  the  um- 
bilicns,  and  e<intinninc:  for  the  same  distance  bek)w  the  nnihilieus,  This  in- 
cision can  bc*  exteiided  in  eitber  direetioo ;  if  the  stomadi  and  irall-bladder  rc* 
quire  manipnlation,  it  is  extended  npward;  if  there  is  any  pathology  in  the 
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pelviB,  it  eaii  be  extcnded  downward,  If  the  first  incision  has  been  made  down 
to  the  faseiu,  the  skin  is  carefnlly  eovered  witb  sterile  towcls,  attachcd  to  tho 
lips  of  the  skin  bv  nieans  of  Lanc'.s  clanips.  Wlicn  tbe  towels  are  in  plaec,  the 
incision  ia  continncd  nntil  tlic  pcritnnenni  is  opeiied.  We  now  follow  a  definite 
plan  in  exploring  the  abdomen.  \Ve  begin  by  exaraining  the  coeum  and  ascend- 
ing  colon;  then  the  gall-bladdcr,  liver,  stomach,  and  its  pjlorus;  next  the 
transverso  colon,  the  sigmoid,  and  pelvie  organs,  and  so  on. 

Having  deeided  to  remove  the  first  portion  of  the  large  bowel,  it  is  brought 
ontside  of  the  alidomionl  eavitv,  and  evervthing  else  is  carefullv  packod  awa\\ 
so  tliat  dnring  Ihc^  cntirc  r^pc^ration  lliere  is  no  cxp*)snre  of  any  of  the  other 
organs,  I  believe  that  mj  auceess  with  tlie  operation,  so  far,  is  entirelv  dne  to 
the  careful  teohnic  I  have  adopted.     The  rest  nf  the  bnwFl  having  been  čare- 


0PEKAT1\'K    rUorKlMMlES  :^i>r. 

fiillv  pm'knl  uH\  thr  miivv  Itjif  tit  IIk'  mostn^oloii  is  hI  i  t  (^lusc  lu  tlin  buwrl,  Ik3- 
giiiuhin;  at  t  lic  r<'(imi  aiiil  <Mnitiiiitiiig  io  tlio  hepaHr  Ht'xiirp.  After  tliia  ImA 
beeu  accompliehed,  t  ho  c'*)t(*u  i  a  niiibiliztHl,  tjii  tluit  t  lic  siib8equeiit  stepa  are  per- 
fectlv  simple. 

WLcn  operatinp:  for  a  maliguant  tumor,  the  8ubseqiient  steps  of  the  opera- 
tion  aro  sliglitlv  varieiL  The  same  tefliuic  is  followed,  in  that  both  leaves 
of  tlie  mesenterv  are  spi  it.  and  evervtluiitr  between  the*  2  leaves  of  the  mesenterv 
is  sfiKvped  oiit. 

Wlit'n  operating  for  a  marked  inobilitv  owing  to  iion-fiisinii,  the  blood-ves- 
seJs  are  tied  prettv  close  tu  tlie  bo\vfl  wliereas  wbeM  operating  for  maligna  nt 
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FlCJ.  7, THK  LvNi  tl-HuAPKtt  MkTHOD  of  AMAHTOlrtOMINti  T«E  IlKDM  TO  THB  Cot^OK  A?^I>  Outt  MuTHOn 

o|f    ('LusiNi!   THB  HlATILH   IN  TfiK    ll^EltfOLIC   Mf,MKNTKRY, 


tiniior  tliev  are  li^atod  as  far  fn>rn  the  l>owel  as  pož^sible,  AH  blood-vessol^  bav'- 
iiig  beeu  tied  (Fig,  4),  and  tlie  colon  separated  betwceii  tbe  transvcrse  eoloii 
and  the  ilenm,  O  iin  from  the  eccnm,  we  proceed  as  follow8:  Tbe  transverse 
rohm  and  ikniin  are  donble  clamped,  and  tbe  bowel  is  divided  bv  meaos  of  the 
<*anterv  (Fig,  5),  Tbe  (»ral  and  abnral  einls  are  now  treated  in  tbe  following 
Triaiiner:  The  stnmp  in  front  of  the  elanip  h  closed  by  means  of  a  llovniban 
nntnre  (Fig.  is  *Vk  Before  reinoving  tbe  elamp,  a  pnrse-atring  suture  is 
taken  in  both  ends  of  the  bnweb  about  V2  ^^  %  in.  posterior  to  tbe  ciamp  (Fig, 
O,  4),  and  the  fitninp  nf  tbe  howel  i.s  iiiverted  (Fig.  «\  r>).  Tbe  ilenni  witb 
its  mesenterj^  is  bronght  in  contaet  \vith  the  transverse  colon  and  fixed  in  posi- 
tion  bv  2  sntnres  (Fig,  4).     Underneatb  tbe  ilenni  and  colon  a  roll  of  moist 


OPERATIVE    rKOCEDUKES 


397 


gauze  18  placed  and  the  2  parts  to  be  anastomosed  are  carefiilly  walled  off  with 
gauze. 

The  rest  of  the  operation  proceeds  in  an  orderly  nianner,  beginning  with  a 
seroniiiscular  snture  (Fig.  7).  The  next  step  is  acconiplishcd  as  follows: 
An  ineision  is  made  into  the  ileum  about  %  in.  frora  the  first  row  of  sutures 
(Fig.  7,  2).  This  ineision  is  carried  through  the  nincons  membrane  into 
the  bowel.  There  is  occasionaIly  some  blceding  at  this  point,  but  it  is  liardly 
ever  necessarv  to  ligate  blood-vessels,  as  the  next  step  is  snfficient  to  control 
any  hemorrhage.  The  next  step  begins  as  in  Figure  7,  2,  by  first  picking 
lip  the  mneosa,  coming  out  through  the  serosa,  passing  in 
through  the  serosa,  through  the  mucosa  and  out  again. 
After  this  the  first  suture  is  tied,  holding  the  serosa  in 
apposition.  This  suture  is  continued  as  indicated  in 
Figure  8,  3.  For  the  final  closure,  I  prefer  a  modi- 
tied  Connell  suture  (Fig.  8,  4).  This  suture  is  usuallv 
snfficient  in  ali  cases,  but  if  there  is  any  doubt  in  the 
mind  of  the  surgeon,  he  can  cover  this  Connell  suture 
with  a  Lembert  suture  (Fig.  8,  5).  The  material  used 
for  ali  intestinal  work  is  fine  iron-dyed  linen. 

Figure  1)  shows  a  diagram  of  the  anastomosis  com- 
pleted. 

After  the  final  suture,  aH  soiled  pads  and  instruments 
are  removed,  and  the  operator  changes  h  is  gloves  beforo 
removing  the  inner  pads,  so  that  there  is  no  chance  of 
subseqiient  soiling  from  any  pads  or  instruments  that 
may  have  been  in  elose  association  with  the  bowel  during 
the  anastomosis. 

We  always  fix  the  stiimp  of  the  eolon  to  the  perito- 
neum.  We  believe  this  is  good  policy,  as  it  holds  the  anastomosis  in  position 
and  assists  drainagc  of  the  transverse  colon.  If  allowed  to  recede  back  into  the 
abdominal  cavity,  it  might  become  adherent  at  some  unusual  situation  and  in- 
terfere  with  the  passage  of  the  ehyme  from  the  ileum  to  the  colon. 


Fig.  0. — Diagram  o  p 
C.-oMPLETED  Anasto- 
mosis. l  and  2  show  tho 
lower  line  of  sutures; 
3  and  4  the  upper. 


POSTOPEBATIVE  TBEATMENT  OF  COLONIO  BEOONSTBUOTION 


The  after-treatment  of  developmental  reconstniction  of  the  colon  is  as  im- 
portant  as  the  operation.  It  is  determined  by  differential  diagnosis.  It  is  based 
iip<m  physiology.  In  čase  of  severe  postopcrative  reaction,  the  operator  may 
feel  alarmed  by  the  constant  vomiting  and  very  rapid  pulse  which  occasionallv 
are  met  with  liere,  as  after  any  other  major  operations  on  the  alimentary  canal. 
These  svmptoms,  in  brief,  are  usually  nothing  more  thaii  manifestations  of 
acute  dilatation  of  the  stomach,  \vhich  invarial)ly  vields  to  onergotic  treatment. 

l>y  persistent  stomach  washing  (every  4  hours  or  ofton(»r)  ;  bv  the  use  of  a 
continuous  ilurphy  drip;  and  the  judicious  use  of  whi8ky,  seemingly  hope- 


fiiilv  pu(*kr<I  nir,  \\h-  HHlcr  It  af  ^il  tln;  iiirsu<'Hlnii  is  >^lit  v]ui^r  (n  tlu*  lM>wrl,  l>e- 
^iiiiunix  nt  ilit*  f<»cinj»  mjmI  r(»ntiiun!i^  h>  tlir  lifi>Hti<'  Jlcxiire.  After  this  Im.s 
heen  accomplisbed,  tliL*  c-olon  is  mobilizod,  so  that  thc  siibsequeiit  stepa  are  per- 
fectly  simple. 

Tl\nien  operating  for  a  iiialigiiant  tiiiiior,  the  8iibsequent  steps  of  the  opera- 
tion  are  sligbtlv  varied.     T  lic  stuiie  tetdinic  is  followed»  in  that  both  leaves 
nf  tbe  mesen  tcrv  are  spi  it,  and  evervtliine:  betvveen  the  2  leaves  of  the  mesen  ter  v 
^^        is  8f^of>ped  on  t. 
^H  Wben  operating  for  a  niarked  inobilitv  owing  to  non-fusion>  tbe  blood-ves- 

r  aela  are  tied  prettv  elose  U\  the  bou-el,  \vlierea8  wben  operating  for  nialiguant 


p  Fio.  7. — Trk  LvNrn-DBAPBK  Mrthod  or  ANASTontmjmj  trr  Il.kum  to  th»  Colok  ani*  Our  MKTnor* 

I  ar  (^AiSlsr,   THK   HjATUti   IN  THK    lUKtHiihW   MttKftNTMItr. 

tnnior  tlii*y  are  li^mfed  nA  fur  froin  tlie  bovvel  an  posgiblc.  AH  blood-vcssels  liav- 
iiig  boen  tied  (  Fijtr.  *),  and  tbe  coloii  separated  betwecn  tbe  traiii^verse  colon 
and  tbe  ilenni,  (►  in.  from  the  ceenni,  wg  proceed  as  follow8:  The  transvcrse 
^*nlon  and  i  len  m  are  donble  elainped,  and  the  bowel  ib  divided  by  meana  o£  tbe 
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nausea,  gastric  lavagc  is  immeiliately  institiited  and  renewed  everjr  4  hours  or 
oftener  until  gastrodiiodenal  peristalsis  is  established.  Draper  and  I  have  ob- 
served  this  abortive  hiccoiigh  so  constantlj  that  we  now  regard  it  as  pathogno- 
monic  of  an  acntelj  dilated  stomach. 

The  contents  of  such  a  stomach  are  charaeteristic  and  resemble  nothing  so 
closely  as  an  old  solution  of  light-struck  nitrate  of  silver.  Nothing  is  given  by 
naouth  for  the  first  48  honrs  except  a  little  cracked  ice.  If  the  patient  suflFers 
severe  pain,  and  this  is  to  be  expected,  morphin  is  administered,  but  great  judg- 
ment  should  bo  exercised  in  giving  it,  as  the  svmptoms  of  intestinal  obstruction 
may  thus  be  inasked.  It  is  well  to  use  doses  of  1/30  gr.  as  taught  by  Halsted. 
Severe  pain  with  a  rising  pulse,  tending  later  to  intennit,  is  suggestive  of  intes- 
tinal obstruction.  This,  however,  shoiild  not  be  inistaken  for  the  progres8ively 
rapid  pulse  of  severe  hemorrhage.  In  either  čase,  the  patient  should  be  operated 
on  immediately. 

On  the  third  day  calomel  is  given  in  broken  doses  of  1/10  of  a  grain.  This 
is  followed  by  oxid  of  magnesia. 

Simple  solid  food  is  given  if  indicated  on  the  third  day. 

BESECTION  OF  THE  TBANSVERSE  COLON 

Resection  of  the  oolon  is  attended  with  some  danger  on  account  of  scant  blood  sup- 
ply  and  the  possibilitj  of  leakage,  C8pecially  with  an  end-to-end  anastomosis.  This  is 
particularly  so  if  the  eiids  are  brought  togethcr  under  tension.  We  have  in  mind,  of 
course,  roseotion  for  a  malignant  tumor,  and  under  sueh  circumstances  a  wide  removal 
is  necessarj,  if  one  wishe8  to  avoid  a  recurrence.  Fortunately  malignant  tumors  do 
not  occur  vcry  frequently  in  the  transversc  colon,  and  when  thcy  do  occur  there,  they 
are  frequently  secoiidary  to  a  tumor  of  the  stomach  or  some  neighboring  organ,  and  are 
U8ually  beyond  surgical  intervention.  Mayo,  in  his  Clinic,  1912,  8ay8:  "Generally 
speaking,  malignant  discase  in  any  part  of  the  large  intestine  proximal  to  the  trans- 
verse  colon  is  treated  best  by  removal  of  ali  the  large  intestine  up  to  and  including  the 
growth,  doing  an  ileocolostomy.  Beyond  this  point  resection  in  continuity,  either  in 
one  or  two  stages,  is  preferred.  If  obstruction  is  or  has  recently  been  present,  the  two- 
stage  operation  is  much  safer." 

BESECTION  OF  THE  SIGMOIB 

Tuttle'8  Three-step  Operation. — An  incision  is  niade  outside  of  the  left  rectus 
nauscle.  It  should  be  about  4  in.  long  in  order  to  give  plenty  of  room  for  sub- 
sequent  manipulations.  A  self-retaining  retractor  is  fixed  in  plače,  the  patient 
put  in  tho  Trendelenburg  position,  and  the  small  intestine  walled  off.  The 
sigmoid  is  brought  out  of  the  abdonien  and  the  peritoneal  covering  of  the 
mesosiginoid  slit  along  for  a  distance  well  above  and  below  the  tumor 
and  pceled  back  to  the  posterior  abdominal  wall,  exposing  the  blood-vessels 
and  the  surrounding  tissues  and  glands,  loosening  the  attachment  of  the  gut 
and  allowing  it  to  be  brought  out  upon  the  abdominal  wall.  The  blood-vessels 
supplying  the  part  of  the  bowel  involved  in  the  growth  are  exposed  by  pulling 
or  milking  awoy  toward  it  the  surrounding  glands  and  fatty  material.     The 
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firterv  and  vciiis  can  then  Lt;  scmmi  elearlv,  mid  the  main  vessol  šnpplviii^  tlic  in- 
volvfJ  portiun  is  cnit  aud  tieti  in  2  plaees  (Fig.  lU),  Tlm  gut  is  tliii8  loo.scned 
and  can  be  piiUed  freelv  oiit  t-»f  the  abdonunal  cavitv.  TLe  atiunp  of  the  blood- 
vessel  h  pnshed  back  t>etweeii  the  2  peritrmeal  lavers  of  tlie  niesnsii:iiioid» 
\vhieh  are  theii  stitelied  togctlier,  cftverin^j;  up  ali  tlie  dennded  snrfa(*c  iii  the 
peritoneal  eavity.  The  2  le^s  of  the  loe>p  of  the  sigmoid  are  iiow  broiight  to- 
getlier  bv  1  row  of  autiires  nmning  along  the  border  of  the  meaeutery  and  well 
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Fia.  10. — The  First  Staob  of  3-Stbp  Opuratkjn. 
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W!thin  llie  peritoneal  eavitv,  and  tht^n  bv  another  row  taken  for  the  same  dis- 
tanre  tbrongli  the  \ou^  iiiusenlar  bands.  Two  flat  surfaces  of  the  bowel  aro  thus 
approxiHuited»     (Fig.  10.) 

With  t  ho  t  m  nor  well  ontside  tlie  abdomen,  the  peritonentn  and  then  the 
skin  are  ntitehed  alfont  the  2  legs,  and  the  vvholo  is  eovered  with  nihher  tissne 
and  left  i  h  sifu  fnim  24  to  72  honrs,  according  to  the  condition  of  the  patient, 
If  there  is  anv  indiration  of  obstnietifin,  a  prinetnre  ean  be  rnade  in  the  iipper 
leg,  allowing  gas  to  eseape;  or  if  gangrene  shnnld  he  inuninent  in  the  exposod 
loop,  there  is  no  rcason  why  it  slimild  not  be  excised  anv  tirne  after  IS  hoiira, 
or  even  kvss.  TIk^  growth  ean  be,  and  Inm  been,  renioved  a  t  the  end  of  20  hours, 
wben  neeessitv  denianded,  withont  any  eonipHcations.  When  the  gnt  is  ex- 
eised,  it  slionid  he  doiH>  bv  a  V-shaped  ineision,  as  in  Fignre  11,  so  that  there 
mav  be  abnndant  material  for  bringing  the  onds  together  later. 

It  will  he  observed  tliat,  muco.  the  main  hlood-vessel  snpplving  tliifl  loop  bas 
210 
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Fio.  11. — Sbcond  Staoe  of  3-Step  Operation.    Method  of  dividing  the  scptum  between  the  two 

euds  of  the  bowcl  by  mcans  of  a  clanip. 
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Fio.  12. — A  Bougie  Pabsed  throuoh  the  Rectctm  aftek  the  Septum  Has  Been  Ditidbo. 
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been  ligated,  tlicre  will  bc  littlc  or  no  heraorrhage  and  no  pain  in  the  resection ; 
and  there  is  no  danger  of  peritoneal  infection,  as  tliis  cavity  will  have  been 
closed  off  after  the  first  5  or  G  honrs.  Almost  a  week  should  elapse  before  the 
clanip  is  pnt  in  to  ciit  away  the  spur.  A  Pryor  hjsterectomj  clamp,  if  used, 
should  be  introdueed  well  into  the  2  legs  of  the  artificial  anus,  and  will  take 
from  3  to  7  davs  to  eut  through  and  eome  away  (Fig.  11).  A  No.  8  Wyeth 
modified  Wales  bougie  is  then  introdueed  through  the  reetum  and  passed  beyond 
the  artificial  anus.     Its  tip  will  usuallv  come  out  of  the  artiScial  anus,  but  it 


Fig.  13. — The  Method  of  Closinu  the  Artificiax.  Anus  after  It  Has  Outlivbd  Its  Usefulness. 


luust  be  re-introduced  and  carried  on  into  the  upper  leg  of  the  spur.  (Fig.  12.) 
Its  elasticity  will  press  the  spur  backward  and  cause  the  mucosa  of  the  artificial 
anus  to  roll  inward.  The  l)ougie  is  left  in  for  2  hours,  3  times  a  day,  until  the 
wound  caused  by  the  cutting  away  of  the  spur  has  healed  and  a  wide  aperture  is 
left  for  the  d()wn\vard  passage  of  fecal  material. 

The  final  steps  are  as  follows:  The  edges  of  the  artificial  anus  are  dis- 
socted  away  froni  the  skin  and  fascia  of  the  abdominal  wall  down  to  the 
peritoncum ;  the  aperture  in  the  gut  is  sewed  up  by  one  row  of  through-and- 
through  sutures  and  one  of  Lembert'8,  which  must  be  carefully  placed,  the  first 
being  of  ailk  and  the  last  of  fine  chromic  gut.  The  peritoneum  is  stripped 
from  the  abdominal  \vall  for  about  ^/^  in.  ali  around  the  wound ;  the  cicatricial 
tissuc  and  the  fascia  aro  trimmed  away;  3  or  4  double  anchoring  sutures 
threaded  upon  agatc  buttons  are  passed  across  the  wound  and  out  through  the 
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skin  on  eat:li  sitlo  aboiit  1  in.  from  tbe  niar^in;  aftcr  tliose  liave  heen  tightened 
an  ordinarv  siiljtnitaneaus  suture  briiiga  tlie  skin  toiiptlier*  The  biittons  servc 
as  bases  for  tlia  decp  siitiires  to  rcst  upon  and  prevent  tbeir  ciitting  into  the 


■^^ 


Fig*  13A* — ^Lane  Klnk.     Chronir  appenduc,  kinkcd  and  covered  by  tDcmbrane. 

skin,  rendering  thom  niueh  lesa  painfiil  tbim  tbc  ordiuarj  tension  sutiirea;  and 
if  tlio  woimd  slioiild  nrape,  one  ean  twist  tlio  bntton  like  a  toiimiquet  and  bring 
the  edges  closer  togcther. 

ILEOSIGMOIDOSTOMT 

The  patientj  having  been  jircvionslv  carefiillv  prepared  bj  diet  and  ea- 
tharsis,  is  given  1/150  gn  livosein  and  -'/4  gr,  morphin  2  hoiirs  before  the  opera- 
tion.  Tlie  abdonien  h  prepared  by  painting  witli  tinctnre  of  iodin  when  the 
patient  is  on  tho  table,  The  abdomen  is  opened  by  a  median  incision.  Aftcr 
the  fascia  is  reacbed,  tbe  skin  is  covered  witli  a  sterile  towc]  held  in  position  by 
clamps  speciallv  designed  hv  Lane  (Fig.  2).  After  the  towels  are  in  plače,  the 
incision  is  eontinned  nntil  tlie  nbdonirn  is  open  (Fig.  3).  The  cecrim  is  broiight 
iiita  view,  and  by  tak  ing  tli  is  as  a  hunboark,  the  ileoceeal  pnrtinn  nf  tbe  bowel  is 
located.  About  O  or  8  in,  from  this  point,  the  ilenm  is  bronght  np  into  tbe 
wonnd  and  double  clamped  (Fig,  14).  After  tbis  the  poHion  of  the  bowel 
aroinid  the  clamps  ia  carefnllv  \valled  off  with  gauze.  A  purse-string  suture  is 
placed  around  tbe  aboral  loop  of  the  ileimi  close  to  the  ciamp  (Fig*  14),  One 
blood-veasel  is  tied  (Fig.  14),  pennitting  a  separation  of  a  portif^n  of  the  oral 
linib  from  tbe  mesentt^rv,  so  tliat  it  can  be  s%viing  aronnd  and  attacbed  U}  tho  sig- 
nioid.  Tbe  ilenm  is  now  divided  between  the  2  clamps  bv  nieans  of  the 
canterv  (Fig,  14).  The  forceps  is  taken  off  the  aboral  end,  tbc  pnrse-string 
sntiiro  dra^Ti  and  tied,  ao  assistant  aidiug  to  iuvaginatc  the  cnd  of  tbc  boweh 
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1^1109  ^  *K»w  nnnoviHl,  iitul  tlie  ural  loop,  with  the  forcept*  in  plače,  is 
Iipg^ia4  l«>  tfa*^  I***''  ^^^  ^^^'  bmvel  rollfd  up\vard  oii  the  forceps  iur  Imlf 
v¥%^  15).     Tlie  portion  of  the  aiginoid  to  wliicli  the  ileum  Is  to  bo 
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¥ia.  16.— Thihd  Step  of  the  Skort-ciiicuiting  OpBRATioif» 

attaehed  is  now  selected,  and  the  ileiim,  as  iii  Fi^aire  ITi,  siitured  to  the  side  of 
tlic  aigniaid  by  Lemhort  mitiires.  The  bowel  is  iiurollcd  on  the  forceps  and  held 
in  position  bv  an  as^istant,  wlule  the  surgeon  niakes  a  alit  in  tbe  longitndiDal 
niTiseular  band  of  the  aiginoid  eorreaponding  to  the^  aize  of  the  openiiig  in  the 
ileum  (Fig.  15).    Tbe  ileum  and  sigmoid  are  next  nnited  bv  a  glovers'  suture 


Fia.  17.— Showino  tke 


AjfAa^r^Moats  Completkd  ani>  th>:  Openino 
Id  TU  BE  Clo&ed  Later, 


IN    THE    Il^tAC    FOBliA,    WHICS 


(Fig»  16)  and  the  bowel  is  closed  by  means  of  a  moditied  Connell  siitnre  (Fig. 
17).  After  this  a  Lembert  suture  is  occasionallv  used  to  covor  the  Connell.  I 
have  not  found  this  neceasarj. 


Fio.  20, — Tbk  Fjnart  Snsp  in  the  Operatton  foh  Coleltomt.     It  f^hosva  the  forcepa  passod  around 
the  iniddlo  rolic  a^t^>^J^  and  the  lx>wel  bi?iiig  hald  i«  pUict^  by  an  Hsšiatant. 


3is.  W!ieTi  tliis  contHtitm  oKists,  sfmie  ditficiiltv  is  expericneed  iii  emptvine:  the 
roloii,  and  tlie  patients  are  nliiiost  certain  tn  h« ve  a  retnuTenee  of  tlicir  original 
trnuble,  For  tluvt  reošrm,  whon  tlie  eoluii  is  not  fused  it  is  better  to  short  circiiit, 
and  at  a  siibseqiieiit  opcratioii  do  tb<^  <M>lwtoni\%  We  think  tliat  rernoval  of  the 
first  portion  of  tlir  foloii,  witli  iiiiiiwtoijio8is  betwf*c'n  the  ileiim  and  the  trans- 
verse  colon,  iii  tbe  niaj»n*itv  of  cases,  f'xrept  \vhpre  the  adbesions  nround  the 
splenic  flexTire  aro  prononnred,  wtll  aii9wer  the  same  piirpose  as  ahort  cireiiitin*!: 
and  cotnplete  renioval  of  the  r^olrm.  There  is  a  great  diffcrence  in  the  niortality 
betwoen  tlie  2  opera  t  i  cm  s. 

Mortality. — Tienioval  of  the  first  part  of  the  eolon  shoiild  have  a  very  low 
if  anv  mortalitv.  Kenioval  of  the  en  tire  eolon  miist  of  necessitv  have  a  rather 
hiirb  mortalitv — \ve  shonld  say  ronj^lilv  20  per  rent. 
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Tcchnic— A  niediaii  incision  is  made  aboiit  6  in.  lon^,  3  in.  beIow  and  3 
in.  above  the  unibilicus.  This  ineision,  if  iiecessarv,  can  be  exteiided  up  or 
down,  The  transverse  colon  is  held  up  by  an  assistant  and  tlie  niiddle  rolie 
artery  is  first  tied  about  1  in.  from  tlic  junctiou  of  tbe  bowel  witli  the  mesen- 
tery»  which  is  aeeoniplishcd  by  paasing  a  sutiire  on  a  loiig  forceps.  After  tiie 
niiddle  colic  arterv  bas  been  tied,  a  fairlv  largc  slit  can  be  made  in  the 
transverae  mcsLX!oloii  and  the  hand  pa&sed  in  to  tbe  lesser  cavitv.  With 
one  band  in  the  lesser  cavitv,  tbe  great  omeiituni  and  gastrocnlic  omcti- 
tum  can  be  stripped  o  ver  tbe  colon.  It  mav  reqtiire  2  or  *i  sutures 
to  prevent  hemorrbage,  but  this  pa  rt  of  the  operation  can  be  aeeoui- 
pliahed  within  a  few  miiuitea  and  \vith  verv  little  truuiuatisnu  With  forceps 
and  a  long  sutnre  of  iron-dved  lineii^  tbe  eolon  is  graduallv  tied  off.  liy  pass- 
ing  a  suture  back  and  forth  and  tying  a  little  a  t  a  ti  me,  no  raw  edges  are  left, 
and  tbe  colon  can  be  reraoved  in  a  verv  reasoiiable  time.  After  tbe  colon  bas 
been  thoroughlv  freed  from  its  attacbineiit  to  tbe  mesoeolon*  and  anastomosis 
bas  been  made,  the  upper  end  of  the  sigmoid,  about  1  in.  above  the  anastoiuosis, 
is  turned  in  and  the  exee8sive  colon  removed. 


CfOLOSTOMT 

Colostomv  is  the  formation  of  an  opening  in  tbe  bo\vel,  after  it  has  bee^n 
attacbed  to  tbe  abdominal  wall,  having  for  its  objeet  primnrilv  the  side  traek- 
ing  of  the  fecal  current,  temporarilv  or  permaneiitlv,  beeaiise  of  some  patbologl- 
cal  lesion  below  tbe  opening*  Fortiinateiv  t  bere  are  not  man  v  eonditions  \vhich 
neceasitate  sucb  radical  means  for  their  relief.  Its  nsefiilness  bas  been  ciir- 
tailed  considerablv  since  the  advent  of  appciidicostomv  and  cc^costomy.  It  is 
iiow  verv  seldom  indieated  except  in  lesions  below  tbe  descending  eolon,  be- 
cause  in  conditions  above  this  we  can  acconiplish  the  same  rosult  witb  a  lateral 
anastomosis  and  save  the  patient  the  deprcssing  intlueiiee  of  this  operation, 
Especially  is  this  so  when  we  consider  that,  notwitbstanding  tbe  ingennity  of 
modern  surgerv,  no  operation  bas  been  devised  that  offers  any  degree  of  secnritv 
to  the  patient  from  fecal  ineontinenee.  In  a  word.  eontinence  is  the  exeeption 
rather  than  the  rule.  It  is  not  to  be  woiidered  at,  then,  that  so  manv  patients 
prefer  to  take  the  rivsk  of  the  radical  operation  than  to  sni  »mi  t  for  tbe  re?^t  uf 
their  lives  to  a  colostomv,  However,  *'beggars  cannot  be  choosers/'  and  tfi 
nnfortnnates  beyond  the  reacb  of  tbe  knifo  tbis  operation*  notwitbstandiiig  ali 
its  drawbaeks,  affords  relief  from  pain  and  otber  svmptoms  which  nre  part  and 
parcel  of  this  disease.  Before  the  davs  nf  antiseptic  surgerv,  when  fe\v  had 
the  temcritv  to  enter  the  abdomen,  himbarcolostomv  %vas  verv  popnlar,  but  it 
has  ontlived  its  iisefnlness  and  is  now  seldom  spoken  of  except  to  be  mentioned 
in  eoiiiiection  with  operations  that  have  been  relegated  to  tbe  past, 

Temporary  Colo8tomy.— As  far  as  tbe  general  princi  ples  are  eoncerned,  tbe 
procedure  of  temporarv  colostomy  is  the  same,  no  matter  where  it  is  done^  but 
the  details  vary  to  a  slight  degree  depending  npon  the  kmatinii.     Tbe  opening 
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should  be  aceessible,  easilj  matle  and  readilv  elosed,  and  plaeed  at  the  most  con- 
veiiieut  jHjiut  above  tlie  lesioii,  witlioiit  uniieeetsišarv  sacriiice  of  tiiiie  or  tissue. 
The  patient  having  bcen  previously  prepared  as  for  anj  laparotomj  and  the 
site  of  the  opcning  settled,  a  vertical  iiieision  is  made  on  tbe  oiiter  sidc  of  the 
rectiis  musck-  tlirougb  thi^  skiii  aad  siibeutuiieoiis  fat,  and  later  tUrougli  the 
fascia ;  the  rt-eton  inuscle  is  next  rctracted  to  the  inrier  side,  \vhen  tbe  trans- 
versalia  fascia  and  peritnneinii  conie  iuto  view;  ali  bloedinj^:  points  are  theu 
caught  bv  nioans  of  arterj  foreeps  aiui  the  pc^ritoneiim  is  lifted  iip  between  2 
pairs  of  thnmb  foreeps,  the  assistant  holdiii^  one  and  tbe  operator  tbe  other. 
BetMtH^n  tlie  2  foreeps  a  si  it  is  made  in  tlie  peritonenm  and  it  is  then  clainpcd 
on  eitber  side  by  artery  foreeps;  bv  gradnaliv  elungating  the  openine;,  as  tbe 

peritonenm  is  lifted  np, 
injnrv  to  the  intestines 
will  be  avoided.  Tbe  op- 
erator will  now  pa8s  h  is 
gh>ved  ban  ti  in  to  tbe  ab- 
domina!  eavity  and  loeate 
tbe  portion  of  the  larii;e  in- 
testi  ne  wbieb  he  wishes  to 
lix.  Tbis  is  bronglit  otit- 
side  the  abdominal  eavitv 
and  eanirlit  bv  an  assistant 
jind  the  giit  pnlled  down 
in  order  to  prevent  snhse- 
ipient  prolapse.  A  bloi:)d- 
less  spit  in  tbe  mesentery 
^■t  is    seleeted     and    thronirh 

tbis  spaee  a  pair  of  for- 
^  ,        ,    w  .^  T,  ^^P^  is  passed;  the  foreeps 

CoLosT*iMT.    It  iiW  6ihows  thc  iihoni]  vrni  aftor  the  op*^ntn«     are  O  pene  d  and  a  glass  rod 

hH8  bc-er.  mudc       Notioo    haw    butk    .ide«  of  the  l>owel  roll       ing^^^t^^^l  .     |h^     ^^^^     drawn 
back  like  a  withered  hmi.  ' 

back  tbroiigb  tbe  openintr 
acts  as  a  snpport  for  tbe  boweb  Under  either  end  of  tbe  glass  rod  a  pieee  of 
ganze  is  plaeed  to  [irevent  it  frmn  injnrinir  tbe  sldn.  Tbe  peritonenm  is  sevvn 
around  tbe  bovvel  b.y  means  of  4  to  J*  iiiterriipted  pbiin  eatgnt  «ntnres,  and  thr 
wonnJ  is  then  closed  by  silkworm-gnit  sntnres,  uhieh  are  passed  throiiiib  ilir 
skin,  faseia  and  baek  a,mrin  tbrnrioh  the  fiiseia  and  skin.  In  tbis  way  tbe  wonnd 
is  elosed  snn*^Iy  aronnd  tlie  boweL  Finallv,  a  pieee  of  rnbber  tiasue  is  wraj)peil 
annmd  tbe  bowel  to  prevent  anvtbin^i:  adhering  to  it,  and  over  tbis  is  plaoeil 
some  gauze,  wbieh  is  beld  in  position  bv  adbesive  straps.  Of  conrse  tbe  straps 
ehonld  not  be  plaeed  over  tbe  bo\veL     ( Fi,t»;s.  21  and  22*) 

While  I  do  not  am-ee  witb  tbot^  siirgeons  \vbo  advoeate  colostomj  prelim- 
innrv  to  a  rnore  radical  operation,  I  can  see  tbe  utilitv  of  it  in  certain  eases.  It 
affords  the  snrgeon  an  opportnnitv  to  make  an  examination  of  tbe  abdominal 
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cdntents  and  of  tlie  cxtent  of  tlie  patboIo«i^ical  lesion,  so  tliat  if  a  fntiire  opera- 

tion  is  eonteiiiplated  lie  gets  a  good  idea  of  \vhat  cau  be  acconiplialied  with 

safetv.     This  opportnnitv  is  partieularlv  vahiable  in  čase  a  rnati^nant  growth 

exiBts»  bi^eaiise  it  can  be  dotermined  acciiratelv  Avbethcr  nei^bboring  organa, 

siicb  as  tbo  bladder  and  the  iitenis,  are  in  vol  ved  and*  above  ali,  tlie  cxtent  of 

glandnlar  and  liver  involvement  can  be  iioted.     The  surgeon  can  furthcr  deter- 

rnine  whether   the  siginoid 

h    snttieientlv    1  o  n  g    and 

liealtbv  so  tliat  the  contin- 

nitv   of  tbe  bowe!    niav   be 

rcstored    later,       Lat^t,    bat 

not  Icast,  it  ean  be  settled 

\vbether   tbe   opening   shall 

be  niade  in  the  signioid  or 

transvnrse  rolnn. 

Permanent  Colostoniy. — 
This  operation  is  resoited 
to  onlv  in  tliose  cases  \vhere 
ali  other  pmeedurcs  are 
contra*indicated.  lis  objeet 
is  the  sidetraeking  of  the 
fecal  cnrrent  to  save  the 
pati  en  t  froin  intestinal  olv 
atrnctiun,  no  that,  as  in 
jiialignant  conditions,  the 
patient'8  life  may  be  pro- 
longed   and   bis   remaining 

da\'š  niade  fairly  eomfortable.  It  is  also  perfonned  in  tbose  caaes  of  benign 
tnbnlar  strietiire  where  it  is  impossible  to  do  anylhing  in  tbe  \vaj  of  a  radical 
operation  and  restore  the  eontinuitv  of  the  l)owel  to  the  anns,  and  in  other  con- 
ditions, when,  owing  to  the  age  of  the  patient,  it  won]d  be  follv  to  trv  anvthing 
bat  the  siiuplest  operation.  Tben  agaiu  the  condition  of  the  patient  may  be 
sneh»  either  becausc  of  some  wa8ting  disease  or  involvement  of  heai*t  or  kid- 
nevs,  tliat  there  h  no  bope  of  doing  more  tban  prolong  bis  life  teoiporariIy  or 
relicve  him  for  the  moment  of  distrc^sing  8ymptoms. 

Several  operations  have  been  devised  with  the  objeet  of  improving  the  pa- 
tient^s  control  over  tbe  nio%'ementa  of  tbe  lKwela ;  bnt  tlie  resnlts.  so  far  as  I  ean 
jndge,  have  not  l>een  ali  that  tbe  patient  craved  or  the  snrgeoiis  wlio  devised 
theni  hoped*  Por  this  reason  I  have  scleeted  for  dcseription  onlv  those  opera- 
tions whieh,  in  mv  opinion,  have  given  the  best  resnlts* 

TUTTLK  OPKRATJON.—  An  ineision  13  made  throngh  the  skin  and  snper- 
ficial  faseia  in  a  line  with  the  fibers  of  the  external  oblif|ne  miiHeleH,  alw>nt  1  in. 
above  and  IVi;  iii*  inside  of  the  anterosiiperior  spine  of  the  ilenni.  It  should 
be  about  3  in.  long*    The  fibers  of  the  extemal  and  internal  obUque  are  sepa- 


Fig. 


22. — The  AttTmciAL  Ancs  O^^t.  or  Two 
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ratcd  by  blunt  dissection.  Blunt  retractors  are  placed  in  the  wound  and  held  in 
position  by  an  assistant;  then  the  transversalis  fascia  and  peritoneum  are 
picked  up  and  incised  in  a  line  parallel  with  Poupart'8  ligament 

After  abdominal  exploration  has  been  carried  out  with  the  hand  and  a  per- 
manent  inguinal  colostomy  has  been  finally  detennined  upon,  a  loop  of  sigmoid 
siifficiently  long  to  be  drawn  at  least  2  in.  outside  of  the  abdominal  eavity  is 
selected,  and  a  tape  or  loop  of  large  silk  is  passed  around  it  through  a  small 
si  it  in  the  mosentery,  the  ends  being  Icft  long  and  held  by  an  artery  forceps. 
The  lower  fibers  of  the  extemal  oblique  are  then  pulled  downward,  and  the 
internal  oblique  split  laterally  to  the  distance  of  about  2  cm.  (%  in.)  A  eanal 
is  then  made  botween  the  skin  and  the  external  oblique  downward  to  the  extent 
of  abont  2  in.,  opening  through  an  incision  in  the  skin  jnst  above  Poiipart'8 
li^aniont.  This  eanal  and  incision  should  be  large  enough  to  admit  of  tlie 
loop  of  sigmoid  being  drawn  through  them  without  much  compression.  With 
the  aid  of  the  dressing  forceps,  the  knuckle  of  gut  is  then  dragged  through 
the  lateral  slit  in  the  internal  oblique  and  downward  through  the  eanal  outside 
of  the  external  oblique  muscle  until  it  emerges  at  the  inferior  opening  in  the 
skin.  It  is  held  in  this  position  by  the  passage  of  a  glass  rod  through  the  open- 
ing in  the  mcsentery,  or  by  suturing  it  to  the  edges  of  the  skin  wound.  The 
abdominal  wound  is  then  closed  by  chromicized  catgut  sutures  in  the  muscular 
layers  and  a  subcutaneous  silk  suture  in  the  skin;  it  is  then  sealed  by  iodo- 
formized  collodion  and  dressed  with  sterilized  gauze,  over  which  a  layer  of  rub- 
ber  protective  tissue  is  placed  and  sealed  to  the  skin  with  chloroform.  The  lat- 
ter  precaution  is  taken  to  avoid  infection  of  the  primary  wound  through  the 
escape  of  feces  when  the  gut  is  opened. 

If  neccssarv,  the  loop  of  the  intestine  may  be  opened  immediately,  but  ordi- 
narilv  it  is  better  to  wait  24  to  48  hours  before  doing  so.  This  is  accomplished 
by  a  simple  slit  in  the  line  of  longitudinal  fibers  of  the  gut.  After  10  day8  or 
more,  the  protruding  portions  of  the  gut  should  be  trimmed  do\vn  flush  with 
the  skin  and  the  artificial  anus  will  present  itself  as  a  double-barreled  aperture, 
ono  opening  of  whicli  eonnects  with  the  proximal  and  the  other  with  the  distal 
ond  of  the  sigmoid.  The  gut  is  brought  outside  of  the  extemal  oblique 
musele  in  order  that  it  may  rest  upon  a  resisting  plane,  and  a  truss  or  com- 
presa  ean  be  placed  upon  it,  thus  absolutely  occluding  its  caliber.  Being 
passed  through  the  slit  in  the  internal  oblique,  it  is  surrounded  by  muscular 
fibers,  and  thus  obtains  a  certain  amount  of  voluntarv  control.  In  the  majoritv 
of  eases,  no  eompreasing  apparatus  is  necessarv,  as  the  patient  usually  possesses 
almost  complete  eontinenee  without  it.  When  it  is  necessarv,  an  ordinary 
single-spring  hcrnial  truss,  with  an  elongated  pad  placed  somewhat  outside  of 
the  usual  position,  serves  every  purpose. 

AUTHOR  'S  METHOD.^M.v  own  method  is  much  the  same  as  Tuttle'8,  with  some 
nioclificatioiifl.  Iiistcad  of  brinj^inj?  the  gut  througrh  a  slit  in  the  internal  oblique  and 
then  under  the  skin,  the  gut  is  brought  out  through  the  wound  and  held  in  plače  by  an 
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asBistant.  A  bimtlle  of  niuselea  is  separated  from  the  lf>wer  Itp  of  the  cxtemBl  ob1iqiie 
nnd  the  gfut  is  puUed  through  this  opeiiiiifir  Uv  forcepri.  From  the  iipper  lip  another 
buiidle  is  selected  aiid  the  got  pullet!  throiigh  the  iipper  opeiiing.  Iii  this  way  a  regu- 
hiT  figure-of-8  sphhvcter  is  formed.  The  wound  is  doscd  hy  1  or  2  silk\vorra-gut 
sutures  on  either  side,  wh]€h  inelude  the  sklu  and  superlieial  faseia,  and  the  or>eratiou 
is  coniplete.  The  intestine  is  opt^iitnl  ininiodiatel>\  if  nere^sur.v,  atul  ii  *Taul  tube" 
inserted  and  heki  in  plaee  by  a  pnrse-stririg  snture.  A  t  the  tvrid  of  10  daya  the  iiites- 
tiiie  U  cut  flush  with  tbe  skin  and  the  edgeii  Bewn  with  a  eontinuous  plaiu  catgut  t^uture* 

Indications  for  €olostomy. — 1.  luoperable  carcinoma  of  the  rectuui  or  sig- 
moid. 

2.     Stricture  o{  the  roctiim  or  siginoid. 

3v     ilultiple  polvpfisia  with  severe  bemorrliage, 

INOPERABLE  CARCINOMA.— There  is  uo  questioniiig  the  fact,  which  ia 
borne  out  bj  clinical  ejtperienee,  that  inoperable  cases  of  malignaut  disease  of 
the  reetiim  are  niade  eoiiifortable  by  oolostomv.  Those  patieiita  verv  ofteii  gaiu 
in  weight  and  live  for  several  vcarg  in  ctmiparative  eonifort.  I  am  of  the  opin- 
ion  that,  when  the  tumor  ia  sitiiated  in  the  sigmoid  and  is  inoperable  becauae 
of  glandnlar  or  liver  involvement  bet*ause  of  the  patient's  r*onditiini,  it  vvoiikl  bo 
miich  wiser  to  i  ni  p  la  nt  the  ileiini  in  the  rcftvini,  folkjwing  the  inethod  advoeated 
by  Kel]y,  or  to  perform  lateral  anastoniosi«,  rather  tlian  Icave  tbe  patient  with 
a  eolostoinv,  We  liave  done  this  operatioii  on  severa)  oecasi^ms  and  ha  ve  been 
we]l  pleased  with  tbe  reBults,     One  ease  in  partioiihir  is  of  apecial  interest. 

An  okl  lady,  referred  by  T>oetors  Wilbam  Donovan  and  Harh>w  Brooks,  wa8  threat- 
ened  witb  jntestinol  obatruotion  beeause  of  a  tumor  flitnated  in  the  eecum  and  asceiid- 
ing  coloru  Tbe  wonian*B  eondition  was  not  sueh  iis  to  oneonrage  n  very  oxtensivo  opera- 
tion,  biit  slie  had  to  bave  some  relief  and  that  immeflintely.  T  opened  the  al>donien 
and  made  a  lateral  anastoinosirt  betvveen  the  ilenm  iind  tho  transverse  etdon*  The 
woinau  waa  out  of  tho  hospttal  2  weeks  after  the  operatjon  and  bas  been  atlending  to 
ber  honse  duties  ever  sinee.  She  is  cxceoding1y  eomfortahlo,  and  I  am  satistied  that  I 
have  given  her  more  eomfort  tban  I  coiild  possihlj  kave  done  hud  I  left  her  wilh  the 
eolo8tomy  or  tried  tbe  radieal  operation. 


6TRICTURE  OF  THE  RECTUM  OR  SIGMOID. — Colostomj  is  indicated  in 
fitrif*ttire  of  tlie  reetnni  first,  udien  the  patic*nt\s  life  i^^  tlireatened  witk  inlestioal 
ohijtrnetion  and  an  iniinediate  relief  m^  denianded;  seer»nd,  where  tbe  tube  is  stIH 
patent  bnt,  owing  to  tbe  diniinish{»d  caliber,  tbe  bovvela  are  not  thoron|i:bly  cmp- 
tied  and  an  added  tnxeniia  deniands  ^-^hort  einniitini!:  of  tlie  ciirrf*nt  in  order  to 
get  tbe  patient  into  better  eondition  before  proccedin«^  with  moro  radieal  inea^- 
nres;  third,  where  there  is  an  aeenmnlation  of  pns  owing  to  nleeration,  Uuder 
tbe  last  circnnistances  it  seeras  wiaer  to  make  an  artificial  aniis,  becanae  if  a 
radieal  operation  ia  atteinpted,  infoc*tion  almost  inevitablv  resiilts  in  the  fornia- 
tion  t»f  eonneetive  tissne  and  negativea  tbe  pnrpose  for  vvbich  tbe  operation  wa3 
perfornied. 

It  is  also  wi8e  to  perform  colostomj  in  eases  of  aniinlar  strieture,  btx?an8€ 
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othenvise  it  is  impossible  to  teli  how  far  the  proccss  cxtend8  and  a  radical  opera- 
tion  may  result  disastrou8ly.  This  \vas  forcibIy  broiight  before  us  in  a  caae  of 
Professor  Tuttle'^  which  he  has  rcported. 

The  points  to  be  observed  in  doing  a  colostomy  are : 

1.  Alway8  puli  the  npper  cnd  of  the  bowel  down  nntil  it  is  taiit,  as  by  so 
doing  a  8ubseqiient  prolapse  is  avoidod.  If  a  prolapse  occiirs,  it  is  certain  to 
make  the  patient's  life  miserable,  and  may  cnd  his  life  altogether.  Incidentallj, 
should  he  survive,  his  condition  stands  as  a  monument  to  the  error  of  the  sur- 
geon. 

2.  It  has  been  sli()wn  by  I^onnander,  and  is  borne  ont  by  my  experience, 
that  whon  the  mesenterv  is  piillod  pain  rosnlts.  It  is,  thoreforc,  easy  to  remem- 
ber  that  an  intestine  with  a  sliort  mesenterv  is  not  su  i  table  for  a  colostomv.  It 
will  cause  the  patient  nntold  siiifering  and  most  certainlv  result  in  faihire,  the 
colon  later  on  retracting  and  the  col()stomy  closing.  Therefore,  if  the  sigmoid  is 
found  unsuitable,  the  transverse  colon  should  be  selected. 

3.  Because  of  faihire  to  find  a  suitable  space,  the  fccal  matter  finds  its  way 
into  the  distal  opening,  causing  the  patient  great  inconvenience  and  very  often 
obviating  the  purpose  for  which  the  colostomy  was  performed.  Difliculties 
almost  insumiountable,  in  some  cases,  are  experienced  in  doing  this  operation 
We  have  met  some  cases  where,  owing  to  inflammation  and  adhesions,  it  was 
next  to  impossible  to  get  hold  of  a  portion  of  the  colon  sufficiently  long  to  form 
an  artificial  anus.  This  condition  has  been  met  with  on  more  than  one  occa- 
sion  in  malignant  conditions  and  also  in  stricture.  I  had  a  čase,  recently. 
where  the  sigmoid  wa8  so  twisted  and  bound  down  bv  adhesions  and  the  bowel 
was  so  friable  that  it  was  with  the  greatest  difficultv  the  coIostomy  wa8  per- 
formed. 

In  very  fat  subjeets  niany  obstaclcs  are  encountercd.  In  the  first  plače,  it  is  with 
much  difficultj  that  the  small  bowel  cau  be  kept  in  the  abdomen,  and  by  those  not 
experienced  the  transverse  coloii  inay  bo  mistaken  for  the  sigmoid,  when  it  is  pro- 
lapsed.  In  these  subjeets,  if  great  čare  is  not  exereise<l,  a  hernia  will  result.  Suppura- 
tion  of  the  wouiid  with  fistulous  tracts  also  occasionally  results,  if  the  operator^s  tech- 
nie  is  not  i)erfeot. 

MULTIPLE  P0LYP0S1S. — Somctimos,  o\ving  to  severe  hemorrhage  in  mul- 
tiple  polyposis  of  the  rectum  and  sigmoid,  the  patient's  life  is  in  danger,  A 
colostomy,  under  such  circumstanccs,  \vill  verv  often  save  the  patient.  I  had 
such  a  čase  under  okscrvation  this  vear;  but  unfortunately  she  was  in  such  a 
reduced  condition  when  scen  that  it  was  hardlv  possible  to  hope  for  a  favorable 
result.  The  colostomy  was  done  under  gas  in  about  10  minutes,  and,  though 
the  patient  died  3  weeks  after\vard  as  a  result  of  inanition,  the  colostomy  made 
her  verv  comfortable  during  the  few  davs  of  life  she  had  left.  I  am  convinced 
that  had  I  scen  her  earlier  her  life  miglit  have  been  saved. 

When  Should  the  Bowel  Be  Opened? — Wli(*n  tlio  bowel  should  Im^  opened  de- 
pends  in  a  great  measure  upon  the  exigencies  of  the  čase.    If  intestinal  obstruc- 


firm  is  tlirratojiod,  U,  imist  hv  openc^d  iHiiiHHliatelv,  aiid  in  my  opinion  tlie  tube 
uf  l^aiil  periiHU  a  8afe  opeiiiiif^  witlumt  uiiieli  danger  of  infeetioD.  If  there  is 
no  immediate  haate,  we  ni^iv  make  the  op<:*iiin^  on  the  fifth  dav  after  opcration. 
As  a  inatter  of  faet,  tliero  is  Httic  danii:er  attaehed  to  the  opening  of  the  bowel 
after  48  hours.  If  some  rnhber  dam  i  a  carefullv  wrapped  aroiind  the  bowel, 
an  infeetion  of  the  woiiiid  is  not  Jikelv  to  resni  t.  If  an  acciimnlation  of  gas 
eanses  the  patient  any  great  iiiconvciiierirt%  it  mav  be  relieved  by  puncturing 
the  bowol  witb  a  fino  troear  and  {^annnla,  \vhirh  ean  ho  held  in  phice  bv  a  sntnre 
imtil  such  tinie  as  the  snrmHin  is  readv  t<i  make  tlie  tiiial  opening.  Tlie  opening 
of  tlie  bowel,  following  tliis  operatioii^  i»  verv  iinportant,  heeaiise  if  it  is 
properlv  performed  it  is  euHier  to  eluse  it  hiter  on.  I  thiuk  the  proeediire  advo* 
eatod  i>y  Tu  1 1  le  ii?  ahuut  the  liest;  it  has  g  i  ven  the  most  satisfaetion  in  my 
hands.  Tlie  giit  is  opened  in  the  foUtnving  manneri  First,  hy  a  transverse 
inei.sion  whieh  bisect?^  the  giit,  Fnjui  tlie  middle  of  this  ineision  a  vertieal 
ineision  is  made  wliieli  extend8  to  tlie  apex  of  the  npper  biseeted  portion  of 
the  ^it, 

**By  this  meana  the  triangli  In  r  flaps  in  the  npper  neg-meut  roll  btirkward  and  curl  up 
like  dry  leavoR.  The  straight  i!  a  p  in  the  lower  sot^ineiit  falls  downward  and  inward, 
practi<'ally  ckjsing  the  lower  aperttjre.  The  feeal  disselmrRos  are  thus  carried  outside 
the  iibdtjuninal  oavity  and  there  h  aearcely  any  po^sibilitj  of  their  esi-aping  into  the 
lower  segment.  In  addition  to  this,  no  portion  of  the  intestinal  wall  is  sacrifieed;  and 
when  it  beeonicB  advisable  tbf^  artifieial  nnna  enn  he  eb>si*d  by  sirnply  au  t  ur  ing  the 
edg^  of  tlie  T-^haprd  wound  topether  withont  openitig  the  peritoneal  eavity.  At  the 
aame  tirne  the  tf»wi'r  segment  iuay  he  opened  by  8iinply  lifting"  np  the  transverse  flap, 
thus  fyriui?liing  an  opportuoitj  fur  irrigatioD  aud  treatment  of  the  parls  below  so  long 
as  it  ia  necessarT**  (Tuttle). 


Whtn  Should  the  Opening  Be  Closed?— This  depends  entirelv  on  the  eoDdi- 
tions  that  drniand  this  prortdure,  and  mnst  be  left  entirelv  to  the  judj^^nent  of 
the  surgeon  in  eharge*  After  it  bas  served  its  purpose,  it  may  bo  closed  at  the 
eonvenieneo  of  the  patieiit,  and  when  in  the  judLineut  of  the  snr^eon  there  is 
no  eontra-indieation  to  ho  doing,  lle  shiHild  iiut  l>e  inilueneed  bv  tlie  impa- 
tienee  of  tlie  patient  aud  try  to  elose  the  opeuiu^r,  ho\vever,  nnless  absolntely 
eertain  ali  gvmptraug  for  t!ie  relief  of  whie!i  this  operation  haa  hoon  performed 
ha  ve  disappeared,  and  in  his  jndLnnent  it  ean  be  done  with  absolute  safetj,  and 
\vith  no  risk  of  a  reciirrence  of  the  pathologieal  lesion. 


k 


OECOSIOMOIDOSTOMir 


CecosipmoidostoniT  ean  only  be  ]ierf<  »rnied  when  tho  cecnm  is  raovable  and 
the  sigrmoid  is  nnuanallv  Ione:.  Theri'  are  2  methods  of  perf  orni  ing  this  opera- 
tion. Tlie  first  nieth<id  was  šnggested  by  one  of  my  a.ssrM-^ijites^  T>r,  Voemans. 
The  Be(M:>nd  was  deseribed  bv  Lardennaia  and  Okinezve  (15)  and  is  as  fob 
lows: 
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Method  of  Lardennois  and  Okinczye. — 'The  patient  is  placed  in  the  Trendelen- 

burg  position  and  a  long  median  incision  is  made  from  the  pubes  to  the  umbilicus. 
The  colon  is  rapidly  explored  for  the  clinieal  lesions  and  the  termination  of  the  small 
intestine  inspected  for  the  only  possible  contra-indications  to  this  operation,  namelj  a 
stenosinir  hand  aeross  the  ileum. 

'*F1EST  STEP:  The  cecum  and  sigmoid  flexure  are  brought  well  up  into  the 
wound.  This  is  easily  accomplished,  as  lesions  for  which  the  operation  is  indicated  are 
U8ually  aocompaniod  by  a  *eeeum  mobile.' 

*'SECOND  STEP:  This  consists  in  the  approximation  of  *  the  mesenteries  and  the 
closure  of  the  buttonhole  fonned  by  the  me8entery,  the  posterior  parietal  peritoneum 
and  the  pelvic  mcsocolon.  This  is  done  as  follows  (Lane'8  teehnic) :  Beginning  with 
the  right  surface  of  the  mesoeolon,  a  suture  is  nin  from  the  sigmoid  to  the  pos- 
terior parietal  peritoneum  and  the  saeral  promontory  and  thence  to  the  left  surface  of 
the  mescntery  close  to  its  termination.  Great  čare  is  exercised  to  avoid  blood-vessels. 
The  2  ends  of  the  suture  are  held  in  a  clamp  and  are  not  tied  until  the  anastomoeis  is 
completed. 

**THIRD  STEP:  Appendectomy  is  performed  quickly,  as  the  appendix  interferea 
with  the  anastomosis. 

*'FOURTH  STEP:  An  intestinal  clamp  is  placed  above  the  bottom  of  the  cecum 
to  mark  the  limit  of  the  cecum  which  is  to  be  resected. 

*'FIFTH  STEP:  After  milking  away  the  contents,  two  intestinal  clamps  are 
placed  on  the  sigmoid.  It  should  be  cut  high  ehiSVgh  toward  the  colon  to  make  the 
right  cecosigmoid  branch  a  little  longer  than  the  left  colon  sigmoid  branch  in  order  to 
leave  some  distance  betwcen  the  two  anastomoses.  If  the  colon  loop  is  too  long, 
the  Y  will  be  inverted,  whieh  might  lead  to  a  vicious  circle.  The  2  clamps  should 
include  most  of  the  depth  of  the  mesoeolon  and  the  extrem]ties  should  be  in  apposi- 
tion. 

''SIXTH  STEP:  The  iliac  sigmoid  is  now  cut  between  the  clamps,  the  cut  sur- 
faces  bcing  cauterized.  The  mesoeolon  is  cut  to  the  end  of  the  long  clamp  and  imme- 
diately  sewed  over  to  eontrol  hemorrhage.  The  upper  extremity  of  the  cut  colon  is 
wrapped  in  saline  gauze  and  laid  aside. 

'*SEVENTH  STEP:  The  inferior  end  of  the  sigmoid  is  placed  in  apposition  to 
the  cecum  and  the  posterior  layer  of  seroserous  sutures  is^passed. 

''EIGHTH  STEP:  The  anastomosis  between  the  cecum  and  sigmoid  is  completed, 
both  sigmoid  and  cecum  being  cut  aeross  just  proximal  to  the  sealing  clamps  before 
the  sutures  are  passed. 

"NINTH  STEP:  The  compresses  are  removed  from  the  superior  end  of  the  cut 
sigmoid  and,  aft(»r'choosing  a  point  far  enough  from  the  cecal  anastomosis  and  at  the 
same  tirne  high  enough  so  that  the  work  can  be  done  outside  the  abdomen,  the  sigmo- 
slgmoidostoiny  in  done  in  the  usual  manner.  This  presents  no  particular  difficultj  as 
patients  for  \vlioni  this  operation  is  indicated  usually  have  a  long  sigmoid. 

**TENTH  STEP:  The  suture  as  passed  in  step  two  is  now  tied  just  tight  enough 
to  close  the  opening  in  the  mesentery,  and  the  operation  is  terminated  by  replacing  the 
intestines  and  closing  the  abdomen. 

Toemans'  Hethod. — The  teehnic  of  the  method  suggested  by  Toemans 
(20),  as  used  bv  ino  in  the  5  cases  in  which  this  operation  has  been  tried,  is  as 
follow8:  The  portion  of  the  cecum  which  most  readilv  adapts  itself  to  the 
sifrmoid  is  selected.  A  clamp  is  placed  on  this  portion  of  the  sigmoid  and  an- 
other  clamp  on  the  cecum,  preferably  near  the  longitudinal  muscular  band.  If 
the  appendix  interferes  with  the  anastomosis,  it  is  removed,  and  under  such 
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circumstances,  with  a  movable  eecum,  it  is  ofteii  poseible  to  make*  the  auastu- 
mosis  along  the  line  of  attaehment  of  the  meyoapj>endix  to  tlie  ^eciim,  Both 
ends  of  the  bowel  having  been  ciamped,  2  clamps  are  brought  accurately  in 
appositioE  and  held  in  plače  by  an  assistant. 

Either  a  straiglit  or  a  curved  intestinal  necdle  is  tbreaded  with  tlie  finest 
iron-dyed  linen,  aud  the  snture  applied  iu  the  followin|i:  nianner:  The  opera- 
tor in&erts  the  first  stiteh  in  the  bowel  at  the  distal  end  of  the  clainp.  Wifh  this 
8uture  the  aerous  and  mnacnilar  laver  of  the  bo\vel  iire  pieked  iip  and  the  stiteh 
18  contiuued  until  the  bowel  al  the  proxiinal  end  of  the  elamp  is  reached.  After 
thia  stiteh  is  eompleted  the  needle  ia  temporarily  laid  aaide. 

An  incision  is  now  made  i/s  ^^^  froin  eitlier  side  of  the  nuture  line.  The 
serous  and  museiilar  lavers  being  divided^  the  niiieous  membrane  eomcs  iuto 
view.  After  the  length  of  the  opening  has  been  deeided  on,  the  niiicons  mem- 
brane 18  opened-  As  a  genora!  nile,  owing  to  the  retraetion  of  the  outer  lajera, 
the  mncous  membrane  appears  to  be  rednndant,  and  it  is  sometiniea  nee.essary  to 
renmve  a  portion  of  it  before  eontinning  the  anastomosis.  The  next  snture  eni- 
Ijraees  aH  the  lflyer9  of  the  bowel,  and  shonld  preferablv  be  a  button-hole  stiteli. 
Great  eare  shonid  bo  exercised  to  see  that  the  mncosa  ia  in  perfeet  apposition, 
This  is  verv  important,  as  it  preveuts  subseipient  lieinorrhage  and  nlei*ration, 
which  very  often  ocen  rs  if  the  mucoaa  is  not  in  perfeet  apposition.  For  the 
outside  stiteh  we  prefer  a  modified  ConnelL  The  needle  is  first  pa^^sed  throngh 
the  mncosa  and  bronght  ont  throngh  the  serosa,  froni  there  it  goes  aeross  to  the 
opposite  side,  throngh  the  serosa,  back  into  the  mncosa,  and  is  tied  on  the  inside. 
After  the  first  end  is  tied,  the  needle  is  paased  throngli  tlie  mneosa,  ont  throngh 
the  serosa,  aeross  to  the  opposito  side,  throngli  the  serosa,  throngh  tlie 
mncosa^  back  again  on  the  same  side,  throngh  the  mncosa,  back  throngh  the 
serosa,  then  across  over  to  the  other  side  throngh  the  serosa,  baek  throngh  the 
mncosa,  ont  again  on  the  same  side,  etc.  After  this  sntnre,  the  clamps  are  re- 
moved  and  the  parts  carefnllv  wiped  otf  with  saline  solntion,  AH  towels  and 
pads  whieh  have  been  in  immediate  contact  with  the  wonnd  dnring  the  previous 
part  of  the  prcK^cdnre  are  removed,  and  sterile  pads  snbstitnted.  At  this  point 
it  ia  well  for  the  operator  to  change  his  gloves,  as  soiiing  of  them  dnring  the  lir^^t 
part  of  the  operation  is  almost  inevitable.  A  Lembert  sntnre  completea  the 
operation.  This  sntnre  shonid  embraee  onlv  the  peritonenm.  and  eovers  over 
the  last  stiteh.  AH  pads  and  towels  are  nt»w  removed,  the  bow€^l  retnrned  into 
the  abdonien,  and  the  abdomen  closed  by  lavers,  In  ali  intestinal  operations  we 
are  in  the  habit  of  using  tension  sntnres,  inserted  after  the  nianner  of  Dr. 
George  D.  Stewart. 

nMOBTOMT 

An  ileostomv  is  an  opening  in  the  ilenm,  close  to  the  ileocceal  valve,  and 
has  as  its  objeet  the  dividing  of  the  fecal  cnrrent,  bocanse  of  some  leaion  in  the 
colon  or  rectnm. 

Acnte 


Indications.^ — Ileo8tomy  is  indicated  in  the  following  condition**  • 
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and  chronic  hemorrhagic  colitis,  diverticulitis,  and  ulceration  of  the  colon — in 
fact,  any  acute  or  chronic  infection  of  the  colon,  where  it  is  necessarj  to  side- 
track  the  fecal  matter  in  order  to  put  the  colon  at  rest ;  in  severe  toxic  conditions, 
due  to  obstnictions  at  or  near  the  peritoneum,  where  it  would  be  impossible  to 
open  the  ileum  below  the  lesion.  It  is  particularlj  valuable  in  severe  toxic 
conditions  associated  with  diverticulitis.  We  have  demonstrated  more  than 
once  the  value  of  this  operation  in  siich  severe  toxemias.  In  one  čase  in 
particular,  a  lady  had  been  incapacitated  for  several  years,  and  for  1  year 
had  suflFered  from  hallucinations  and  illusions.  We  are  sure  that  Dr.  Rob- 
ert Morris,  Dr.  Elliot,  and  Dr.  Brewer,  with  whoin  we  were  associated  in 
this  čase,  will  vouch  for  the  almost  unbelievable  improvement  that  followed 
ileostomy. 

Prior  to  our  advocacy  of  this  operation,  the  impression  prevailed  that  the 
exclusion  of  the  colon  meant  loss  of  weight.  We  have  now  demonstrated,  and 
8hortly  published  a  paper  on  this  subject,  showing  that  this  impression  is  er- 
roneous,  and  that,  contrary  to  our  former  ideas,  the  patients  ali  gain  in  weight 
after  the  exclusion  of  the  colon. 

The  following  is  a  list  of  conditions  in  which  the  operation  is  indicat-ed: 

Multiple  polyposis. 

Tuberculosis. 

Membranous  enteritis  of  the  end  of  the  colon,  ankylostomiasi8. 

Chronic  ulcerous  colitis. 

Acute  croupous  inflammation,  streptococci  of  the  colon. 

Croupous  enterocolitis. 

Acute  necrosing  ameba-dysentery  of  the  ascending  and  transverse  colon. 

Gangrenous,  ulcerated,  acute  ameba-dysentery  of  the  colon. 

Ulcerous,  subacute  gangrenous  ameba-dysentery  of  the  colon,  partly  con- 
fluent. 

Eecurrent  nodular  ameba-dy8entery  of  the  colon,  with  partly  superficial 
nodular  condition. 

Chronic  colitis. 

Acute  Shiga-dysentery  of  the  whole  colon. 

Chronic,  ulcerous,  torpid  dysentery  bacilli. 

Anky  lostomi  asis. 

Quicksilver  enteritis  of  the  descending  colon. 

Membranous  colitis. 

Terminal  diphtheritic  colitis. 

Septic,  croupous  enterocolitis. 

Embolic,  septic,  necrosing  colitis. 

Multiple  polyposis. 

Instruments  Used  in  Ileostomj. — The  following  instruments  are  required: 
2  knives ;  2  pairs  of  scissors ;  4  thumb  f orceps,  2  plain,  and  2  mouse-toothed : 
1  dozen  artery  f  orceps;  2  curved  intestinal  needles;  2  round  ncedles  for  the 
peritoneum ;  2  spear-pointed  needles ;  a  glass  rod. 
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Techmc  of  Operation,— BATTLE  INCISION. — The  peritoneum  having  been 
operied,  the  ilemii  is  ligated  as  it  eiiters  the  četnim.  It  is  advisable  to  niake  tlic; 
ileostomj  close  to  the  cecum,  so  tliat  if  irrie:atioD  of  the  large  bowel  should  be 
necessarv,  a  catheter  can  be  passed  through  the  ileocecal  val  ve  withoiit  diiti- 
culty.  The  ileuiii  is  he!d  up  by  an  assistant*  and  a  bloodlesj^  spaee  seleeted  in 
the  meseutcrv,  Having  located  this  space^  an  incision  is  made  tbroiigh  it,  and 
a  glass  rod  run  throni^h  the  open  ing.  The  peritoneum  is  closed  by  a  few  inter- 
rupted  suturea  on  the  other  side,  so 
as  to  secure  the  peritoneum  to  the 
boweL  The  faseia  is  cUised  with  in- 
terrnpted  sntures,  and  tlie  skin 
closed  in  the  usnal  manncr.  A  swab 
is  placed  underneath  to  prevent  ex- 
coriation  of  tlie  skin.  Unless  it  is 
nrgentlv    deniaiide*!,    fche    h  o  w  e  1  a 

shmdd  not  be  opened  for  from  3  to  RTOSl.     S  ^-JT 

5  davs  aftcr  tlie  <  »pora  t  ion.  By  tliiB 
tinie  the  woiind  is  fairlv  vvell  sealed 
otf,  and  there  is  verv  little  danger  of 
infeefion.  If,  for  anv  reason,  the 
iMHvel  has  to  be  frpened,  this  can  be 
accomplished  with  little  risk^  if  a 
catheter  or  a  PanTs  tube  is  used. 
The  fixing  of  a  l^anFe  tube  in  the 
bowel  is  as  folknvs:  A  longitudinal 
sli  t  is  made  in  the  anterior  wall  of 
the  bnwel,  and  a  pnrse-string  antnre 
is  made  around  this  opening.  One 
end  of  the  PaiiFs  tul>e  is  inaerted  in 
tho  opening^  and  the  pnrse-string 
suture  tied,  thns  prevctiting  leakage.  At  tlic  enil  uf  the  5  tlavs,  the  PnuTs  tube 
comea  away,  aml  the  opcning  in  the  boweI  eati  be  extended.  If  it  is  considered 
desirable  tu  bring  the  cecmu  into  view,  the  following  priK-ednre  mav  be  adopted : 
Sewing  the  ilenm  to  the  eccnni,  bringing  ont  the  ihnnn  and  eecnrn,  after  the 
nianner  of  Tnttle  or  I^anl^  and  when  it  is  necessarv  to  close  the  bcjweb  cutting 
the  septum  between  the  ileum  and  cecum  aud  closing  the  wound  after  the 
niantier  of  Tuttle. 

After-treatment.^ — The  after-treatment  is  exceedingly  important,  because 
if  it  is  not  nnderatood  the  paticnt  mav  miffer  severe  maceration  of  the  skin  and 
irifeetion  mav  develnp.  The  skin  around  the  ileac  opening  should  be  oarefnllv 
washed  with  1*5  per  cent.  alcohob  and  when  drv,  it  shonhl  be  covered  with  a 
thin  coating  of  ointment  of  zine  oxid,  and  later  on  dusted  \vith  starek  A  little 
roll  of  cotton  around  the  opening  is  aometimes  a  great  protection  against  fecal 
s^iiling. 


Fia.  23. — SMowiNt>    THSi    PosmoN    Whcre    thb 
Ilkum  Shoul»  be  BRuvamr  Out  when  Furm- 
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The  operation  was  su^gested  by  Dr.  C.  L,  Gibson,  of  Ne%v  Ynrk,  aa  a  meatis  ^ 
i){  iiTigating  the  colon.     It  is  an  adaptatioii  to  tho  colon  of  the  priuciples  of  | 
Seim'8  gastrostomj.     The  technic  of  the  operation  is  as  foIlows:     The  patient 
is  prepared  as  for  any  laparotomv,  tliat  is,  he  is  given  a  bath  the  night  before 


a 


B 


^^1./ 


HCk. 


m. 


Fio,  24. — The  Vaeious  Stbps  in  thk  Opebatton  op  Cicostomt. 

tiie  operation  aiid  sterile  dressiiigs  are  piit  on  tlie  abdomcn,  followed  bv  paint- 
ing  the  abdomen  with  a  5  per  cent,  sohition  of  tiiietiire  of  iodin  just  before  the 
operation.  A  Katninerer  incision  is  niade,  After  the  faseia  has  been  rcached, 
the  skin  is  eo%'ered  with  sterile  towels,  wliieli  are  niade  fast  to  tlie  edge  of  the 
\vouBd  with  Lant''s  towel  ehiinps.  This  Imving  heen  (h>nc,  the  operator  proceed^ 
to  incise  the  faaeia  dowii  to  the  nnisele  and  to  piill  the  muscle  to  one  side  by 
nieans  of  a  retraetor.  The  operator  reaehes  into  the  iliae  fossa  and  with  a  gloved 
hand  seizes  the  ceciim  and  brings  it  iip  into  the  wonnd.  The  site  to  be  selected 
for  the  cecostorav  is  now  deteraiined.  This  is  nsnallv  opposite  the  ileocecal 
valve,  An  ineision  is  niade  snffieientlv  large  to  admit  a  eatheter.  The  oatheter 
is  passed  in  nntil  it  reaehes  the  posteri*vr  wal]  of  the  ecenm,  and  is  then  gradu- 
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ally  withdra\vB  iintil  it  hanga  free  in  tli€  bowel.  It  is  tiien  fixetl  bv  mt»an8  of  a 
plain  catgut  siiture,  whieh  pass^es  througli  ali  the  foats  of  tho  bowel  and  throiigb 
the  catheter.  The  peritoneum  is  next  infolded  by  meaus  of  a  seriea  of  circiilar 
suturea  at  a  radiiis  of  about  y2  in.  from  the  catheter.  Figure  24,  B  ilhistrates 
the  placing  of  the  sntures. 

After  ali  the  sutiires  are  in  plače  and  tied,  the  result  is  a  cone  projecting  into 
the  howel,  which  prevents  leakage  (Fig*  ^4,  V).  It  shouid  be  reiuemhered,  \v!ien 
tying  the  siitures*  not  to  strangiilate  or  shiit  otT  the  tube.  The  next  procedure  is 
to  fix  the  bowel  to  the  abdoniinal  wall.  Thii5  is  done  h  v  uieans  of  2  sutiires, 
which  pasa  through  the  peritoneum,  then  through  the  lx>wei  and  eveutnallv 
through  the  peritoneum  on  tbe  other  side.  These  sutures  Hhould  be  tnkeii  jihnut 
J  J  in,  from  the  catheter,  so  tbut  if  anv  leakage  (^^eurs  arouud  the  PiitlietiT,  it  is 
practicallj  ontside  of  the  peritoneal  cavity.  The  \vound  is  clo.sed  in  tlif  iisiial 
Hianner — the  peritoneuin  bv  eontiiuious,  nuniber  '2^  plain  catgut  suture.s,  the 
fascia  bv  interrupted  chromic  catgut  sutvires,  and  tlie  skiu  bv  means  of  plain 
eatgut  sutiires. 

APPENDICOSTOMT 

Indications. ^This  operation  is  indieatcd  in  the  caae  of  obstruction  of  tlie 
large  intestine,  amebic  djsenterj,  to  prevent  distention  foUowing  operation^  and 
in  some  ca  se  s  of  colitis. 

Technic. — The  patient  haviug  been  prepared  in  the  iisual  uiunuer,  tlie 
abdomeii  is  opened  by  means  of  a  Karamerer  inciaion.  The  wound  is  protected, 
as  previously  indicated,  bv  means  of  towels  fastcncd  to  the  lipa  of  the  wound 
bv  Lane  to\vel  clanips.  Thia  is  a  precaution  that  shonld  never  bc  neglcetcd. 
\Vhen  the  abdomen  is  opened,  the  cecnni  ean  be  found,  and  bv  following  the 
anterior  bend  the  appendix  is  reached  and  bronght  into  the  wound.  The  ap- 
pendiceal  arterv  should  be  ligated  close  to  the  first  branch  that  is  given  off  to 
the  appendix.  This  precaution  is  exceedingly  importaut,  as  this  braueh  fnr- 
nišhes  a  good  supplv  to  the  base  of  the  appendix.     The  mesen terj  of  the  ap- 

|pcndix  is  stripped  off,  and  anv  hleeding  pnints  ure  rlamped  and  ligated.     The 
cecum,  about  1/10  in.  from  the  appcndix,  is  sutured  to  the  peritoncunj.     The 
I  faseia  is  closed  bv  means  of  interrupted  suturcs.     The  greatest  čare  should  be 

taken  not  to  stranguiate  the  app<*ndix  \vhen  clos i ug  the  fascia.  The  skin  is 
fastened  on  either  side  of  the  appendix  bv  means  of  2  plain,  coutinuous.  nnmber 
2  catgut  siitures.  Finallj  the  wound  is  sealed  bv  means  of  cotton  and  eollodioo, 
čare  being  taken  that  the  collodion  does  not  fiow  around  the  appendix  and 
atrangnlate  it,  The  appendix  ia  now  \vrapped  in  a  pieee  of  rnbber  tiesue,  and 
gauze  dresaings  placed  over  aH,  hcld  in  plače  bv  means  of  adhesive  [jlaster,  thus 
corapleting  the  operation. 

Bang^ers  and  Bifficulties. — Tliere  shonld  be  verv  little  danf^er,  and  the  opera- 
tion is  be.set  with  few  difficulties.  The  nsual  causes  of  failure  are  lack  of  ap- 
preciation  as  to  whether  the  appendix  is  patulous  or  not. 

Complications. — ITernia  occurred  in  a  few  cases,  but  this  was  easilv  cor- 
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rected  when  the  appendiK  wa3  closed.  Paiii  ovcr  the  left  hvpachruidriac  and  in 
tbe  splenic  regioii  is  a  usimi  coiiiplieatloii.  Soiiictimes  diffieiiltv  i^  experieTieed 
In  introdiieing  the  catlieter,  owing  to  spasniodic  cloaiire  of  the  sphincter.  Thts 
can  best  be  overeome  by  gentleness,  patienoe  and  eare,  and  the  injection  of  a 
little  olive  oil  previous  to  introducing  the  catheter.  It  is  both  iinnecessary  and 
dangeroua  to  lise  force.  After  the  appendix  has  remained  open  for  a  vear, 
somo  difficultv  may  be  experieneed  in  closin^  the  openinsj.  Čureting  tbe  fistula 
with  an  ordinarv  ear  cniret  and  injecting  iebthvol  or  iodoforin  iisnallv  bringB 
about  closnre  of  the  opeiiiug.  The  nincous  membrane  of  tbe  opcning  has  prn- 
lapsed  in  a  few  casea.  Dr.  Willy  Mever  (18)  repoited  a  prolapse  of  the  cecmn 
in  an  appendieostomj  opening. 


OONDITIONS   DEMANDING   SUEGICAL   TREATMENT 

BIVEETICULITIS 

Divertieula  may  oceur  in  any  portion  of  tbe  intestiiial  traet,  and  tbere  is  au 
embrvologieal  excii8e  for  their  exiatence^  in  that  tbe  howel  itself  is  developed  as' 
divertienlum,  and  from  the  boweI  are  developed  the  Hver  and  pancreas.  \\'bile 
ali  diverticula  mav  occiir  at  anj  portion  of  the  gastro-intestinal  traet,  tbey  have 
a  partieular  atiinitv  for  tbe  sigmoid  and  ee<'nni.  The  anatomical  arrangement 
of  the  large  bowel,  witli  its  longitndiiial  and  circular  fibers  shortening  and 
tbrowing  it  into  ponches,  favors  the  fonnation  of  diverticnla.  Tbe  appenJix 
and  cecum  are  tbernselves  diverticula.  Inatanees  bave  been  reported  of  di- 
verticnla of  the  appendix,  cecum,  coIod,  and  sigraoid.  Oocasionallj  a  diverticii- 
Inm  beconies  inverted,  and  resnlts  in  intnssiisception.  Sneh  an  instance  \ve 
ahall  reiate  later.  Tbe  cause  of  thia  invoraion  ia  anpposed  to  be  a  disturbance 
of  the  eqnilibriiira  between  the  intra-  and  extra-intestinal  pressnre.  The  in- 
tegrity  of  the  intestinal  imiacnlar  fibers  nonnallv  niaintaiiis  this  equilibrinni, 
Given  a  weak  spot  in  the  museiilature  and  it  follow9  that  when  tbe  intestinal 
contents  are  propelled  along  froni  one  segment  to  another,  there  miist  be  a  rela- 
tive  vacnnm  in  the  eniptied  segment.  Should  a  weak  ap<:jt  exist,  the  extra- 
intestinal  pressnre  forees  the  divertienlnm  into  the  intestinal  Innien. 

Biverticula  of  the  Cecum. — Tbere  is  no  reaaon  whv  diverticnla  should  not 
occur  as  often  in  the  cecum  as  in  tbe  sigraoid,  but  tbe  fact  reniains  that  thev 
ocenr  in  the  lat  ter  sitnation  more  often  than  in  the  former,  I  have  seen  2 
examples  in  tbe  cecum,  The  first  ease  wa3  one  in  wbicb  tbe  paticnt  complained 
of  constaut  pain  in  the  region  of  the  appendix  with  tenderuess  over  tbe  cecum 
on  palpation.  She  was  operatcd  on  for  ehronic  inflamniation  of  the  appendix, 
and  the  presence  of  the  diverticnla  was  discovered  at  operation.  The  appcndix 
waa  reraoved  and  histologieal  examination  showed  tbat  a  catarrbal  inflamma- 
tion  existed.  I  did  not  feel  jnstificd  in  resecting  the  cecum,  because,  even 
tbough  the  diverticnla  were  present,  none  of  them  wa8  inflamed.     Tbe  patient 


wa»  improved  l>v  opera  t  ion  biit:  continned  to  liave  a  diiU  aehe  in  tlte  reglon  of 
the  cecum. 

Tlie  next  čase  was  interestingj  and  rs  far  as  we  know  tliere  is  no  similar  čase 
in  the  literatnre. 

G.  Y,,  12  year9  old,  eiijoyed  good  healtb  until  Mny,  1913.  On  that  dato,  while  re- 
turning  from  school,  he  wa8  tak  en  with  severe  pa  in  in  the  right  ilioe  fossa,  He  was 
seeii  b.Y  a  physician.  At  that  tirne  his  temperature  and  ptdse  were  normal.  During  the 
followinf?  \%vek  he  had  more  or  less  pa  in  and  vomited  oeeasionallj-  The  bowels  were 
eonstipated  and  h  is  temperaturo  ranged  between  100  and  101.  At  no  tirne  during  the 
week  4Hd  he  ha  ve  a  free  evaeuation.  On  the  sixth  day  after  he  wa8  taken  i  11»  he  passed 
some  fcfral  matter  and  mucu»  whieh  was  hlood-streaked.  He  wa8  adndtted  to  the  hos- 
pital  on  the  seventh  day  of  hi  s  illnesa.  For  the  first  24  hours  of  his  admittance  he  had 
severe  pa  in  and  a  markt^i  rigiditj  of  the  right  ret!tu8.  His  temperature  was  100,  his 
pnlse  60. 

He  was  seen  by  me  two  days  after  his  admission  to  the  hosiiitah  and  a  diagnosis  of 
intestinal  obstruetion  wa3  made.  About  an  hour  after  this  he  wa9  put  on  the  operating 
tahle.  The  abdomen  wa9  opened  throngh  a  Kammerer  incision,  and  a  tjuantitjr  of  dark 
fiuid  oozed  through  the  wound.  The  small  intestines  were  enoniiously  dilated  and 
ejanotic.  A  large  tumor,  whic'h  at  the  time  of  operation  was  heliev«!  to  he  nialignant, 
oceupied  the  right  iliac  fossa.  Therc  waa  intnsguHeeption  of  the  ileum,  ceeum,  and 
appendix  into  the  ascending  eolon.  The  tumor  could  he  felt  in  the  niiddle  of  the  raass. 
An  attempt  wa3  made  to  reduce  the  intussusception,  but  as  the  hoy*9  condition  wa9 
found  very  critieal  a  rapid  reaei^tion  of  the  aseending  eolon  wa8  decided  on.  Owing  to 
llu^  eondition  of  tlie  ehild,  no  anastomosis  was  made,  the  ileum  wa8  brought  ont  into 
the  vvound  and  the  wound  elosetl  as  rapjdly  as  poasihle.  The  child  died  goon  after  thi? 
operation.  After  the  mas8  wa8  removed,  it  wa8  foinid  impo88il»le  to  reduee  the  intussus- 
ception,  and  in  order  to  do  this,  the  aseending  eolon  had  to  he  opened.  The  histologieal 
esamination  from  a  pieee  of  the  tumor  8howed  it  to  be  compo&ed  principally  of  Ubrous 
tissue  with  very  Httle  muscnlature  libers. 


Diverticula  of  the  Sigmoid. — This  is  tho  most  common  situation  in  which  di- 
verticula  are  found.  They  occur  nsuallj  on  either  side  of  the  gut  and  close  to 
its  mesenteric  attaehnient.  Thev  vary  in  size  bnt  are  aeidom  larger  than  a 
hazel  nnt.  Thev  are  nsnally  flask  shape,  the  opening  into  the  giit  being  the 
narroucst  part  of  the  diverticnlnm,  The  secondarv  pathologj^  of  these  di- 
vertienla  h  bron^ht  abt>nt  by  the  following  agcncies,  according  to  Maxwen- 
Telliii^r:  First,  the  thinninc;  of  tlie  diverticnlnm  wall,  sec^ond,  the  iilceration  of 
the  nint^osa,  third,  the  pcrforatin^  aetion  of  the  retained  eoncretionj  fourth,  the 
presence  of  micro-organisms.  fifth,  the  inflanimatorj  reaction  of  varving  tvpe 
and  degree.  As  a  resnlt,  \ve  inav  Inive  infe<'tion  of  the  general  peritonea!  eavitv 
\vithont  niptnre  of  the  sae,  gangrene  of  the  sac  with  cseape  of  the  pns  into  the 
peritoneal  eavitv,  the  foninition  of  adhesions  between  the  bowel  and  some  other 
viseera,  ehronie  inflanimation  of  the  meaenterv,  nietastatie  snppnration,  and, 
finallv,  caneer  as  the  resnlt  of  long  cnmtimied  irritation.  We  have  scen  5  cases 
of  divertienla  iind  divertienlitis  of  the  signioid. 

In  one  rase  there  was  an  op€»ning  betwGen  the  bladder  and  the  sigraoid;  in 
another  a  tnnior  formation  \vith  an  abseess  in  the  left  iliac  fossa.     The  third 
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čase  wa8  that  of  an  old  womaii  with  intestinal  obstruction.  A  diverticulum  be- 
came  adherent  to  a  loop  of  small  intestine,  resulting  in  complete  occlusion  with 
intestinal  obstruction.  The  fourth  čase  wa8  an  old  woman  with  a  complete 
intussusception  of  the  rectum,  vagina,  and  uterus.  This  čase  has  alreadj  been 
reported.  The  fifth  čase  wa8  discovered  accidentallj  when  operating  for  an- 
other  condition. 

Treatment. — The  treatment  is  surgical,  but  it  is  impossible  to  lay  down  anv 
inexorable  nile  for  every  čase  of  diverticulitis.  The  surgeon  must  be  guided 
by  the  conditions  found  at  operation.  If  acute  inflammation  with  abscess 
formation  exists,  the  proper  treatment  is  drainage  of  the  abscess  with  later 
resection  of  the  affected  bowel  and  end-to-end  anastomosis ;  or  one  of  the  many 
methods  suggested,  such  as  that  of  Paul,  Tuttle,  and  others,  whichever  may 
seem  wise  in  the  operator's  judgment,  may  be  followed.  If  obstruction  exists 
at  the  tirne  the  patient  comes  under  observation,  the  procedure  to  be  followed 
will  depend  to  a  great  extent  on  the  location  of  the  obstruction  and  the  condition 
of  the  patient.  We  believe  that  relief  of  the  obstruction  by  an  ileostomy,  with 
subsequent  operation  for  the  removal  of  the  inflammatory  mass,  is  preferable 
to  doing  the  entire  operation  at  1  sitting.  In  a  čase  of  general  peritonitis, 
bringing  the  ruptured  bowel  into  the  wound,  doing  away  with  the  source  of 
infection,  drainage,  putting  the  patient  in  the  Fowler  position,  followed  by  a 
continuous  Murphv  drip,  should  be  the  logical  procedure. 

If  the  infection  is  of  a  low  grade,  then  we  have  a  proliferation  of  tissue  with 
tumor  formation.  The  treatment  under  such  circumstances  is  the  same  as  that 
f ollowed  in  hyperpla8tic  tuberculosis  or  cancer. 

OOUTIS 

Various  infections  of  the  bowel,  ali  referred  to  as  colitis  caused  by  different 
organisms,  cannot  be  classified  until  such  time  as  the  various  organisms  that 
cause  the  infection  are  isolated.  Ordinary  mucous  colitis  or  membranous  colitis 
due  to  local  irritation,  adhesions,  and  inflammation,  such  as  a  chronically  in- 
flamed  appendix,  adherent  gall-bladder  adhesion  between  the  tubes  and  ovaries, 
etc,  is  easily  cured  by  removing  the  cause  of  the  trouble. 

A  vcry  intorcsting  čase,  and  only  one  of  a  number  that  have  recently  come  under 
my  observation,  wa8  that  of  a  young  girl,  a  school  teacher,  who  had  suffered  from  a 
severe  colitis  for  15  years,  with  nervousness  and  ali  the  other  syniptom8  that  accompany 
such  distnrbanoes  in  the  oolon.  Ali  wa8  relieved  within  a  very  short  time  aftijr  the 
removal  of  an  inflamed  appendix,  whieh  was  adherent  to  the  ascending  colon.  Another 
čase  was  that  of  a  woman  with  a  colitis  which  was  relieved  within  a  short  time  after 
the  gall-bladder,  which  was  inflamed  and  adherent  to  the  transverse  colon,  had  been 
removed.    We  could  cite  numerons  such  instances,  but  space  does  not  permit. 

There  are  other  forms  of  colitis  due  to  a  streptococcus  or  staphylococcus  in- 
fection, and  others  due  to  an  infection  bv  the  ameba  of  dysentery,  ali  of  which 
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lire  8ometimes  relieved  by  irrigation  of  tbe  lK>\vel ;  Init,  wheu  clirouic,  requiro 
surgical  meaaiires  siich  as  appendicostomj,  ce<!08tomy,  or  ileostomy ;  biit  the 
most  intractable  of  al!  are  the  so-called  acute  or  chronic  groups  of  hemorrhagio 
infectious  of  tbe  colon. 

Hemorehaoic  COLITIS 

Hemorrhagic  colitia  is  a  rare,  extrenielj  serious,  and,  from  the  few  recorded 
cases,  I  shonld  sav  fatal  disease.  It  appears  to  be  an  infeetion  of  some  sort, 
probablv  due  to  baeteria  that  come  in  intiniate  cuntat^t  witb  tbo  cel  Is,  eaiising 
a  resulting  chronie,  diffnse,  beinorrhagie  inflanimation  of  tlie  eoloii ;  but,  curi- 
ouslv  enoiigb,  it  ^eenin  to  stop  al>rupt]y  at  tlie  ileocecal  val  ve.  It  iK'cyrs  in 
young  adults  and  conies  on  suddenlv  witbo\it  anv  apparent  cause.  The  charac- 
teridtic  flyniptom8  are  continnous  and  sometimes  profuse  loss  of  blood  with 
diarrhea.  It  is  nsiiaHv  preeeded  by  abdoniinal  pa  in  or  some  stomach  disturb- 
ance,  as  in  my  own  cases.  The  anion  nt  of  hlood  logt  in  some  cases  is  consider- 
ahle»  and  after  a  while  the  patient  beeonies  verv  aiiemie;  oecasionallv  tlie  pnls^i 
is  rapid  and  ahnost  inipereeptible ;  the  temperature  la  liigh,  aiid  in  ninnerons 
cases  has  rcaehed  10i>'-  F.  The  bhrod  is  tiltiniatelv  niixed  witb  pns  wliicli  has 
a  fonl  odor  and  is  tKcasiouailj  passed  in  large  qnantitiea,  as  if  aii  ahseess  had 
ruptiired ;  tlie  aoiount  of  pus  passed  varies,  aometimea  being  8caiity,  with  very 
littte  odor;  at  other  tiines  the  odor  is  prononnced  and  the  qi!antity  large^  with 
elotted  t>loi>d. 

Treatment,— The  treatment,  aa  8uccea«fnlly  employed  by  me,  is  as  follow8: 
First  of  al  h  pntting  the  eohm  at  rest  bv  means  of  an  ileostoniv  or  cecoileostomv 
and  subsetjnent  irrigation  of  the  lx)wel  with  zoiilak  and  snhnitrate  of  bismntlL 


HIBSCHSPEtrNa^S   BISEASE 

Congenital  dilatation  of  the  colon  has  been  desc;ribed  by  Finney  (4).  In 
his  artiele  he  has  bronght  the  entire  siibjeet  np  to  date. 

Symptoms.~('onatipation,  pa  in,  periodic  attacks  of  voraiting,  and  io  some 
cases  an  nlistnietion  are  the  svmptoms, 

Treatment.— Laparotoniy  with  resection  of  the  colon,  either  end-tn-end,  lat- 
eral,  or  after  the  niethod  of  Tuttle^e  3-8tep  operation,  is  the  snrest  niethod  of 
t*  II  ril  I  i?  this  disease. 


ČASE  OF  FEBFOBATION  OF  THE  eiGMOtD  FLEStTBE  OF  THE  COLON,  PROBABLY 
BUE  TO  THE  IBRITATIOK  OF  THE  FECES 

A  woni8n  nnninl  M.  H,,  n^f  42,  dir«!  in  St.  GfHirgefl  Hosi.:>ital,  umler  thi^  eare  of 
Dr,  Iijin'Ia.v»  Oi't<rihiT  2Sth,  lsi>;L  Slie  had  for  8omo  inonths  before  hnr  iidmissiun  snf- 
fered  from  constipiitinii,  and  she  desfribe<l  hersdf  aa  of  a  hilioiis  habit.  She  wa9 
attacked  ab<Hit  a  nioiith  befnre  her  deuth  with  paiii  and  tcndernesa  in  the  left  iliac 
region,  and  »he  evcntviallj  sank  with  s.vmptoms  of  cireumseribed  peri  ton  i  t  is. 

A  t  the  pot^t-niorteni  examiiiatinii  n  |  »a  rt  in  11. y  f^miitv  ravitj.  as  lar^p  as  a  coooauut. 
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wa8  found  occupying  the  left  iliac  region  of  the  peritoneal  cavity.  The  front  oi  thifl 
cavity  wa8  formed  by  the  abdominal  wall,  the  back  by  the  bowel8,  whieh  were  matted 
together  by  firm  lymph.  The  cavity  contained  pus  and  fecal  matter.  It  communicated 
with  the  sigmoid  flexure  of  the  colon  by  means  of  some  ulcerated  perforations. 

On  laying  open  the  intestine,  about  half  a  dozen  ulcers  became  visible.  These  were 
oval  like  button  holes,  and  of  much  the  same  size.  They  were  ali  near  together,  parallel 
to  each  other,  and  transverse  to  the  axis  of  the  bowel.  They  looked  as  if  a  pieee  of  the 
bowel  had  been  cleanly  pushed  out.  The  muscular  coat  was  more  widely  destroy«d 
than  the  serous.  There  was  no  trace  of  tuberculous  disease  in  the  neighborhood.  The 
only  signs  of  morbid  action  in  their  vicinity  were  some  transverse  brown  stains,  occupy- 
ing  the  transverse  folds  of  the  bowel,  and  looking  as  if  they  had  been  produced  by  con- 
tact  with  the  feces.  These,  however,  were  smaller,  did  not  correspond  accurately 
with  the  ulcers,  and  from  this  specimen  it  was  doubtful  how  far  the  ulcere  and  the 
brown  stains  were  eonnected.  The  right  kidney  was  atrophied,  and  contained  tuber- 
culous matter  (22). 

A0TIN0]O^CX)SIS 

Actinomycosis  is  a  disease  supposed  to  be  due  to  an  infection  from  carious 
teeth,  contaminated  water,  and  vegetables.  Aboiit  20  per  cent.  of  actinomycosis 
is  intestinal.  In  12  per  cent.  of  these  cases  it  is  located  in  the  cecum  or  ap- 
pendix.  The  disease  U8ually  spreads  through  the  circulation,  rather  than 
through  the  lymphatics.  It  is  primarily  local,  but  after  a  while  it  becomes 
general,  and  abscesses  niay  be  found  in  parts  distant  from  the  original  focus. 
It  is  an  extreniely  difficult  disease  to  diagnosticate,  and  when  diagnosed  and 
treatod  surgicallv,  only  a  small  percentage  of  casos  are  pennanently  cured. 
Grill,  in  Dacosta^s  Surgery,  say8  that  of  77  abdominal  cases  treated  8urgically, 
45  died,  22  recovered,  and  10  improved. 

Syinptoms. — In  120  cases  cx>llected  by  Hinglais  (11),  the  symptom8  began 
with  colicky  pain,  vomiting,  and  constipation,  alternating  with  diarrhea — 
8ymptoms  8omewhat  resembling  appendicitis.  The  disease  usually  begins  in 
the  intestines  as  whiti8h  patches  in  the  mucosa,  and  these  patches  sub8equently 
spread  and  sinuses  are  formed.  In  the  region  of  the  cecum  a  8welling  mav  be 
the  first  s;yTnptom,  and  in  such  cases  the  tumor  may  be  mistaken  for  carcinoma, 
for  malignant  tumor,  tuberculosis,  or  diverticulitis. 

Indications  for  Operation. — Operation  is  indicatcd  by  the  presonce  of  a  tu- 
mor or  svmptoms  pointing  to  an  infection  or  a  tumor  of  the  colon. 

Treatment. — The  complete  removal  of  the  infected  area  is  the  ideal  pro- 
cedure \vhonever  it  is  possible.  When  this  is  not  possible,  opening  the  local 
abscesses  and  a  thorough  cauterization  of  ali  infected  tissues  constitute  a  pal- 
liativc  measure  worth  consideration.  When  the  cecum  is  involved,  the  cecum 
and  ascending  colon  and  pa  rt  of  the  ileum  should  be  renioved  with  a  side-to- 
side  anastomosis  made  to  tlu?  transverse  colon  and  ileum,  after  the  method  of 
Bloodgood,  with  the  ends  of  the  stump  brought  outside  of  the  peritoneum. 
This  proceduro  gives  excellent  rcsults.  When  the  tumor  is  situated  in  the  sig- 
moid, the  3-stage  operation  of  Tuttle  gives  good  results.  When  the  transverse 
colon  is  involved,  we  have  a  much  more  serious  problem  to  deal  with,  first,  on 
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acconnt  of  tbe  blood  siippiv,  socoTid,  on  accoimt  of  making  a  perfect  approxima- 
tioii,  and,  tljird,  on  aet^onnt  of  tlic  proxinHty  to  other  organs,  llcre,  whenever 
possible,  tlie  procednre  of  Bloodgood  slionld  be  fo]lowedt  or  some  siich  method  aa 
snggested  by  Tuttle,  Mikulicz,  or  Paul. 

MUCOUS    CTSTS 

Miicoiis  cysts,  or  cjsts  of  the  ceeiim  aro  rare,  and  when  present  are  only 
diagnosed  on  tlie  operating  table.  A  cjst  niav  exist  for  a  long  tirne  \vitliout 
eaiising  svmptoois  otbctr  than  an  ocTasional  rolic,  or  pain  m  tbe  region  of  the 
eoi-nm.  Thev  are  m  it  nsuallv  palpalib?,  I)ef*aiise  before  the  v  roaeh  a  size  wbere 
pulpotion  is  pnssible,  obstrnetion  fK-eura,  either  froiu  iutussusception  or  as  a 
resnlt  of  direct  bloeking  of  the  ilooeceal  val  ve. 

**Mucous  Cyst  of  the  Cmum  in  a  Child  Ten  Week8  of  Age,  Producing  Occlusion 

of  the  Ileocecal  Valve.  and  Simnlating  a  Čase  of  Iutussusception*  Resection  of  the 
Out.     Doath  on  tht^  Twelftli  D{iy. 

**The  iufant  liad  bet^i  in  p:ood  health  for  the  first  two  montlis  of  its  life,  bat  since 
th<'n  hod  suffered  from  persisteiit  voniiting.  A  sausape-pliatit-d  tumor,  three  inclies  in 
lenuth  l»y  one  in  dianiot,er»  freolj  raovablo  in  tlie  Iower  right  tiuadrant  of  the  iibdomen, 
waB  recognized  and  iininediate  operation  advised.  Distinet  peristaltie  vraves  were  rec- 
o^nized  triirtdin^  toward  the  site  of  the  tumor.  A  t  operation  the  tumor  wa»  foiind  to 
involve  the  lovver  portion  of  the  ileum  und  ceenm.  Above  ilie  nmm  the  ileum  was  eol- 
hips^ed.  BeHevini^  thut  it  wa8  an  ileoeoeid  intUHftusception  eareful  eflorti*  at  rcduction 
wc*re  miide,  but  faih^d.  A  resection  was  perforined  with  an  eud-to-eud  anastoiuos^sia  and 
the  abdonien  closed-  Tbere  were  no  ajniptoms  of  ahock  after  tbe  operation  and  for 
several  dayž*  the  eondition  wa8  good.  On  the  tenth  day  the  pulae  heeame  weak,  the 
faee  aaHurnefi  an  earthy  luie,  and  the  feHtures  beeanie  drawii.  Deatli  from  peri  ton  i  tis 
ofrurred  on  the  twelfth  day.  The  pntholoprist's  repo  rt  showed  thot  the  tumor  eonsisted 
of  the  eeeum  with  its  eontained  ey8t  and  the  appendix.  The  eyst  inejisuTcii  2  e,  e,  in 
dianietcr  and  contained  ^lair^^  mucfiid  nititeritd.  It  waB  situateii  on  the  wall  of  the 
ceeiini  opfx>site  the  ileoceeal  val  ve,  and  obstrui^ted  tbe  orihee,  The  cy8t  was  reg^urded 
as  a  rettntion  cyst  arising  either  from  faidtj"  development  or  froni  intlammation  and 
oeelusJon  of  tbe  moatb  of  tbe  original  ghind.  No  ease  aimiluT  to  this  had  eome  to  the 
attention  of  the  author*  thoLip:h  he  had  found  two  easea  in  the  literature  that  had  a  cer- 
ta  Ju  Bimihirity  and  s^everal  thut  Jiad  an  associated  intereat  as  the  elinieal  sjraptonifi  were 
similar,  though  the  pathologieal  findings  were  different^'  (1). 


Dr.  Blackmler  did  not  eoiisider  tln^  p^JSsibility  of  this  evst  being  dne  tn 
an  invertcd  divertienluni  witb  oeetnsiun  of  tbe  divertienhmi  at  the  pcritoneal 
outlet.  We  mention  tbis  because  we  can  see  the  possibilitj  of  auch  a  course. 
The  cy9t  wa8  evidentlv  aitnated  at  about  the  right  diverticulum. 

VOLVTJLUS  OF   THE  COl-ON  OE  MECHAKICAL  liiEUB 

Ry  volvnlns  is  irieant  a  twisting  of  tho  eolon  on  itself  or  on  its  mesenterj. 
('liriicallv  tbere  are  2  fomis,  aente  and  cbronic,  depending  on  tbe  dogree  of 
obatnictiou.     It  nsuallv  occurs  in  those  eases  where  fusion  bas  not  taken  plače, 
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or  where  tliere  is  an  over-development  of  the  bowel  with  a  narrow  mescnteric 
attachment,  as,  for  instance,  in  the  čase  of  the  signioid. 

Cecum  and  sigmoid  are  2  of  the  most  variable  organs  in  the  bodv,  and  for 
this  reason  volvulus  is  apt  to  occur  in  these  locations.  It  mav,  of  course,  occur 
in  any  part  of  the  colon,  but  the  cecum,  sigmoid,  and  transverse  colon  are  the 
more  usiial  sitiiations. 

Syinptoin8. — The  indications  for  operation  are  pain,  coprostasis,  nausea, 
vomiting,  absence  of  temperature,  and  evidence  of  shock.  The  svmptoms  ar* 
those  of  intestinal  obstruction.  The  pain  is  usually  severe*  and  comea  on  sud- 
denlj",  with  or  without  previous  constipation.  Following  the  first  onset  the 
coprostasis  is  pronounced,  and  very  little  if  any  flatus  is  passed.  However,  i( 
enemas  are  given  some  fecal  matter  and  gas  may  be  passed.  This  verv  ofteii 
deceives  the  phvsieian,  as  he  imagines  the  obstruction  has  been  relieved  wheii 
this  takes  plače.  The  pulse  at  first  may  remain  normal,  but,  as  the  obstruction 
becomes  more  pronounced,  it  increases  in  frequency  and  becomes  feeble  and 
small  with  general  collapse,  cold,  clammy  skin,  and  pinched  features,  leavin*^ 
no  doubt  as  to  the  diagnosis.  In  volvulus  of  the  cecum,  the  pain  may  be  re- 
ferred  to  the  left  side  either  in  the  epigastric  region  or  in  the  region  of  the 
sigmoid.  In  one  čase  that  came  under  my  observation  the  onset  wa8  sudden, 
with  severe  pain  over  the  region  of  the  sigmoid,  changing  only  a  few  hours 
before  operation  to  the  right  side  over  the  region  of  the  cecum. 

Bound  volvulus  is  a  term  applied  to  a  condition  in  which  there  is  more 
than  1  twist,  as,  for  instance,  volvulus  of  the  cecum  and  transverse  colon.  I 
have  scen  1  such  čase,  which  is  reported  below ; 

F.  J.  M.,  Hudaon  Streot,  19  jrears  old,  male. 

Family  Hi8tory:  Mother  died  at  the  age  of  26  of  an  infection  following  premature 
birth. 

Habits :    Two  cups  of  coffee,  no  tea.    Smokes  and  drinks  in  moderation. 

Jan.  29. 

P.  P.  History :    Ali  the  diseases  of  childhood. 

Present  lUness:  He  eomplained  of  cramps  at  breakfast,  bnt  went  to  business,  never- 
tlieless.  During  the  day  the  pains  grew  wor8e.  and  he  had  to  lie  down.  Retumed 
home  at  4  o^clock,  vvas  unable  to  work  any  longer  on  account  of  the  continued  pain. 
The  pain  was  not  so  severe  as  to  cause  him  to  go  to  bed.  Ilad  supper  at  7  P.  M.,  3 
rhops,  a  baked  apple  and  a  potato.  He  went  for  a  walk  after  this,  made  some  pur- 
ehases  and  tried  to  forget  his  pain.  He  retired  at  11  p.  M.,  and  thought  that  with 
the  aid  of  a  water  bottle  he  would  get  along  ali  right.  He  was  in  bed  but  a  short 
time  \vhen  the  cramps  became  so  severe  that  the  doetor  was  sent  for.  The  patient 
was  very  pale,  and  cold  perspiration  8howed  evidence  of  shock.  The  pains  were 
in  the  left  iliac  fossa.  He  vomited  3  times,  and  the  doctor  gave  him  a  hypodermic 
of  morphin.  This  did  not  relieve  his  pain.  At  the  same  tirne  he  gave  him  a  dose 
of  castor  oil,  which  he  promptly  vomited,  followed  later  by  a  dose  of  salts,  which  also 
retumed.    Later  on  he  gave  him  another  dose,  whieh  was  not  retained  either. 

He  applied  hot  applications  to  his  abdomen,  and  gave  him  several  doses  of 
morphin  hypodermatically,  but  nothing  could  relieve  tlie  patient.  This  state  of 
affairs  continued  ali  night  long  until  about  6  in  the  morning,  when  the  pain  dimin- 
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ishod  aiid  he  fclt  more  comforttihle.     lic  hod  not  moved  his  bowel8  or  passed  iiny 
gas. 

He  UAt  fiiirly  fomfortiible  Tytsday  momingr.  had  occasioiml  colicky  pains,  but 
thoy  wtTe  not  severe  eDr>ii|Th  tr*  nert^^sitnte  loorpliiri. 

I  snw  tlie  patient  a  t  7  oVloek  Tiiesdtiy  eveiiing",  in  coiiaiiltation  with  Dr. 
Brtizier,  of  HolokoTi.  He  wa9  then  fairly  eomfortable,  The  abdomcn  was  not  very 
tcnse;  there  wa9  more  rigidity  of  the  ripht  thaii  Ihe  left  rectus  miiscle.  The  pain 
and  tenderness  seemed  to  be  eonfined  to  thc  left  iliac  repi  on »  Nothiiig;  t-ould  bo 
made  out  by  palpation  or  percuseion,  The  pnlee  waa  T2,  the  temperature  normal, 
the  res  pirat  ion  24. 

Exaniiiiation  througb  thc  reetum  revealed  not  h  ing  exeept  a  ballooning-. 

The  patient  wa8  ^iven  a  normal  saliiie  enema*  in  the  knee-ehest  postnre, 
and  the  resni  t  was  good.  He  passed  oonsiderable  gm,  and  fiuite  a  litih*  feeal 
mat  ter* 

The  i)areiita  were  odvised  to  remove  the  patient  to  Mi^^s  Als?ton's  Hospitnl,  so 
as  to  have  him  under  onr  obtservation.  He  arrived  there  al  out  10  o'cloek,  in  good 
condition,  His  pulse.  temperature  and  respiration  were  normal.  He  wa6  given 
an  a  lil  m  enema»  and  passed  some  gaa  and  feeal  matter. 

The  protospope  waa  jjissed,  but  reveahxl  nothin|2r  except  a  ballooning  and  con- 
geation  of  the  rectinn.     He  vvtis  suffering  very  littk^  pain. 

At  12  oVlork  his  temperature  went  up  to  101,  his  pulse  to  107  and  his  respira- 
tion to  lUK  The  pain  wa9  loeate<l  on  the  right  side  of  the  abdomen,  prineipallj  over 
MeBuniey'H  pf*int,  and  a  distinet  mass  eould  be  palpated  in  this  samo  region.  It 
was  now  det.^idt^d  to  ojK^rate. 
First  Operation :  A  Battle  ineision  was  niade.  On  reuehiuj^  the  peritoneum,  it  \vm 
found  intensely  con^ešttHi,  and  on  opening^  it,  a  niiiddj  fluid  exudt^l  in  large  quanti~ 
ties.  The  portion  of  the  bovvel  undemeath  the  ineision  wa9  enorraouslj  ballooned, 
conge^ted,  ejanotie  and  eovered  with  fibrin. 

On  pasHinif  the  finger  down,  the  eeeum»  appendix,  colon,  and  ileum  eould  not  be 
loeated.  The  fin^iT  was  now  šwppt  around  to  whero  the  ileum  should  be,  and  fol- 
lowed  the  distended  bowei  up  until  the  nnder  8urfaee  of  the  hver  was  reached.  It 
was  found  tliat  the  eecuin  and  ap])endix  were  adherent  to  the  uiifler  siirface  of  the 
liver  by  means  of  a  plastie  e«udate.  It  waB  brought  down  to  positlon^  and  in  bring- 
ing  it  out  the  inner  leaf  of  the  niesontery  wa8  lacerated. 

The  wound  waš  now  packed  off  verj^  earefnlly  with  warm  pads,  and  the  eecum, 
ileinn»  and  eoh>n  pulled  outside  of  the  alKlonien.  The  ilenm  and  eolon  had  one 
mesfiiterj,  wliieh  wa8  very  long,  and  aIlowed  the  whole  thing  to  he  lifted  outaide 
of  the  atHJominnl  eavity.  Everything  wa8  paeked  otf  very  carefully,  and  an  ineision 
made  in  the  ceeum.  Large  quantities  of  feeal  matter  were  removed.  The  colon 
wa9  now  wa8hed  out  with  wann  šali  ne  solution  until  ali  the  feeal  matter  wa9  thor- 
oughly  reniovrnl.  The  ^rut  waa  eovered  with  pads  wriin)Br  out  of  a  hot  saline  mAii- 
tion.  This  wa.s  kept  ui*  for  about  15  minutes,  until  the  eolor  of  the  bowel  wa3 
fairly  nonuab  The  opening  of  the  lMiwe!  was  now  elosed  by  means  of  ii  ehimp. 
Ali  the  šoiletl  pada  were  next  removed,  and  everythi  ng  wa8hed  off  with  šali  ne. 
Then  the  mesentery  was  repaired,  elean  towel9  applied^  and  the  colon,  ceeum.  and 
a  portion  of  the  ileum  retiirned  to  the  a  bt  lom  i  na  I  eavity,  A  Ion  g  cigaret  te  drain 
wa3  phieed  on  the  fiuter  sU]e  of  the  eolon^  where  the  mesentery  had  rnptnred,  and 
brought  outside  of  the  alcloininal  eavity.  The  wound  wa!?  elosi^d  hy  means  of 
through-and-througli  silkivorm-gut  ai  itn  res. 

A  large  d  ra  i  nage  tube  was  inserted  through  the  oi>cming  in  the  eeeuin,  and  held 
in  plače  by  means  of  a  few  autures.  The  peritoneum  was  cIo8e<l  around  the  eecum 
1  in.  from  the  opening,  and  the  wound  dres^ed  iu  the  tisual  Wtty«    The  patient  rc- 
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tumed  to  bed.  Pulse  108,  temperature  101,  respiration  30.  He  wa8  put  in  the 
Fowler  position,  and  the  Murphy  drip  started  through  the  drainage  tube  in  the 
cecum.  He  spent  a  very  comfortable  night. 
Second  Operation.  February  14th:  Patient  wa8  given  ^4  ^-  morphin,  and  1/150  gr. 
hyo8eiii  3  liours  previous  to  operation.  He  wa8  brought  into  the  opcrating-room  at 
8 :10.  Gaa  and  ether  anesthetic.  The  cecostomjr  opcning  was  temporarily  closed  by 
means  of  eollodion  and  eotton.  The  abdomen  was  wa8hed  off  with  aleohol,  and  after- 
ward  painted  with  tincture  of  iodin.  Inciaion  was  made  about  3  in.  long  on  the  out- 
sido  of  the  left  rectus  muscle.  The  entire  colon  was  examined,  which  eould  be  easily 
done,  owing  to  the  fact  that  it  had  a  very  long  mesentery,  but  evcrything  wa8  so 
tied  up  by  adhesions  that  great  difficulty  would  have  been  encountered  in  breaking 
up  those  adhesions  and  8ubsequent  adhesions  to  the  small  intestine  might  have 
occurred.  The  transverse  colon  was  twisted  and  folded  on  itself.  The  dcscending 
colon,  sigmoid,  and  transverse  colon  were  ali  adherent  to  one  another.  It  was, 
therefore,  decided  to  establish  a  communication  between  the  ileum  and  the  upper 
portion  of  the  signioid.  Accordingly  we  performed  an  ilcosigmoidostoniy.  The 
wouiid  wa8  closed  in  the  usual  manner. 

The  patient  was  allowed  to  sit  up  the  second  day  after  operation.  No  gas  or 
fecal  matter  passed  through  the  rectum;  everything  coming  through  the  artificial 
opening. 

Some  fear  was,  therefore,  entertained  lest,  owing  to  kinking  or  some  other 
mechanical  obstacle,  the  opening  between  the  ileum  and  sigmoid  was  closed. 

Saturday  moming  (the  17th)  the  finger  was  passed  through  the  cecostomy 
wound,  and  after  searching  for  some  time  the  opening  into  the  ileum  was  discoT- 
ered.  With  my  finger  in  the  ileum,  as  a  guide,  I  passed  a  rectal  tube  through  the 
ileocecal  valve  into  the  ileum.  Some  saline  solutiou  wa8  now  allowed  to  flow 
through  the  tube.  It  passed  out  through  the  rectum  with  some  fecal  matter  and 
gas,  thus  settling  the  question  of  the  patency  of  the  opening. 

Under  cocain  anesthesia  the  opening  of  the  cecum  was  closed.  Twenty-four 
hours  after  operation  the  patient  devcloped  symptoms  of  intestinal  obstruction, 
and  it  was,  therefore,  doemed  advisable  to  reopen  the  opening  in  the  cecum.  This 
was  done,  and  a  large  quantity  of  fecal  matter  wa8hed  out  with  saline  solution. 
It  was  now  decided  to  adopt  some  measures  to  drain  the  large  intestine.  A  median 
incision  and  careful  examination  revealed  the  fact  that  it  would  be  impossible  to 
make  an  anastomosis  between  any  2  legs  of  the  large  intestine,  as  the  transverse 
colon  wa8  so  intimately  mixed  up  with  the  small  intestine  and  adherent  that  any 
effort  to  remove  it  would  leave  a  raw  surface  which  might  result  later  in  an  ob- 
struction. It  was  finally  decided  to  anastomose  the  cecum  to  the  sigmoid;  accord- 
ingly  I  did  a  ceco8ignioidostomy  below  the  iliac  opening.  Patient  made  an  unin- 
tcrruptcd  recovery.    Was  out  of  bed  4  or  5  days  afterward. 

Treatment. — In  localizing  an  intestinal  obstruction,  the  plan  of  J.  B.  Mur- 
pliv  (20)  should  be  followed.  The  abdomen  is  opencd  by  a  median  incision 
and  the  cecum  is  explored.  The  cecum  is  exposed  imless  a  contracted  coil  of 
small  bowel  is  scen  whcn  the  abdomen  is  opened.  In  the  latter  čase  the  first 
point  to  seek  is  the  valve,  since  the  obstruction  must  be  above  this.  When  the 
valve  is  reached,  following  up  the  small  coil,  the  ileum  is  explorcd,  the  small 
bowel  is  passed  throui^h  the  fingers,  kecping  the  bowels  ali  the  time  within  the 
abdomen,  so  that  nothing  escapes  through  the  laparotomy  incision.  Jij  this  plan 
one  soon  arrives  at  a  point  whcre  the  small  bowel  will  not  come  out,  or  is  con- 
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Btricted.  Tho  eaiise  can  tlien  be  easilv  figiired  ont  Tf  tlie  cociim  ia  disteiidedj 
tlieu  lind  the  signuiidj  wlueli  wll!  l>e  collapsed,  and  traee  it  up  aloiig  the  dejseeiid- 
ling  coloii  until  the  oLstriietion  is  found. 

The  surgcon  must  Le  giiided  to  a  great  exteiit  bv  tbe  conditions  wliieli  pre- 
vail  at  the  tirne.  If  the  patient  is  not  in  good  condition,  and  if  there  is  some 
doubt  as  to  ihe  advisabilitv  of  a  prohingcd  operation,  a  simple  opcning  above 
the  obstrnction  shoiild  be  raade  and  the  patient  allowed  to  recover  before  the 
subsecpient  stcps  are  curried  ont.  If  thore  is  siinplv  a  hm\d  of  adhe^ioiis,  aftcr 
renioving  the  baiid  and  rcplacing  the  bovvel  in  ita  proper  poi^ition,  no  fnrther 
interference  is  neeessarv.  However,  it  ia  wcll  in  most  eases  either  to  shorten 
the  niesenterv  or  in  Boioe  way  fix  the  organ  to  prevent  a  reenrrenee,  From  a 
surgieal  and  anatoniical  standpoint,  the  shorteuing  of  the  nieseuterv  is  perhaps 
the  better  proeednre. 

When  there  is  some  doubt  aa  to  viabilitv  of  the  inteatine,  a  reaeetion  of  the 
bo\vel  with  end-to-end  anastomosis  or  hr ing  ing  both  ends  of  the  bnwpl  ont  after 
the  nianner  of  Paul  or  Bodine  should  be  follovved.  In  the  ease  of  the  siginoid, 
espeeiallj  when  the  organ  is  over-developed^  treating  it  after  the  nunmer  of 
Tuttlc  in  hi  s  threc-atep  operation  for  eaucer  is  a  procedure  that  should  h  a  ve 
verv  low  if  auy  mortalitv.  It  is  exeeedinglv  sate,  and  thougli  it  niav  be  troul^le- 
Bonic  for  a  tirne  and  eause  the  patient  some  inconvenience,  he  should  not  object 
when  the  8afety  to  his  life  is  considered. 

INTUSSUŠCEPTION 

Intnssusepption  oeenrs  most  freqnently  in  ehildren  and  is  dne  to  an  elTort 
on  the  part  of  tlie  bowel  to  rid  itself  of  aoune  foreign  bodv,  \vhether  a  tumor  or 
worm8.  I  have  seen  2  or  3  cases  in  ehildren.  lu  one  a  number  of  fibrous 
tnmors  \vero  present.  Whether  these  tu  mora  \vere  duc  to  a  puekeritig  up  of  the 
l>owe!  or  werf?  the  eauae  or  result  of  the  intuHsuseeption,  I  am  not  preparrd  to 
8ay*  Another  very  interesting  ease  wa8  due  to  nn  intlatcd  right  divertienhim 
of  the  eeeum,  resulting  in  intuasngception  of  the  cecum,  appendix,  and  ileum 
into  the  aseending  colon. 

This  ehild  hnd  becn  obstnifted  for  a  week,  and  at  thia  tirne  wa8  in  protty  j>oor 
shape.  It  wa3  imposaihle  tr*  reduee  the  intuasuseeptinn^  ao  a  resection  of  the  iloum, 
eecum,  and  aseeudinir  colon  had  to  be  perfornied-  The  child  died  a  few  hours  after  the 
operation. 

Another  ease  was  thnt  of  a  man  who  had  a  eomplete  intussuaceptiori  of  thc^  si^^-moid 
dup  to  nn  adenoma  ot  the  apex  of  the  sijrnioid.  Whcn  1  biiw  hi  m  the  tiiinor  \vas  pro- 
jectingr  throiijrh  his  anun.  The  tumor  vvas  rernoved  iirst  and  laparotoniy  performed 
afterward,  Considorahle  diffieidty  wa8  expprienced  in  redueing  the  intoasiiseeption. 
After  it  W4is  reduts^d,  the  si^moid  \vas  fixed  to  the  abdominnl  walh  ond  the  patient 
made  nn  nriiuterniptiHl  reeover.>\ 

E.  R.  We8t  (25)  reports  a  ease  in  a  woman  30  years  of  age,  due  to  a  growth.  The 
operntJnn  wa8  sueeesaful, 

Hohmeier  (12)  reports  an  intussuseeption  in  a  woman  of  66»  due  to  a  lipoma  of  tho 
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lower  end  of  the  ileum.  The  ileum  passed  through  the  ileocecal  valve  carrymg  the 
valve  into  the  cecum. 

C.  U.  Collins  (4)  had  a  čase  of  a  woinaii  50  years  old  iii  which  the  intussuscoption 
was  due  to  a  lipoina  of  the  cecum  ahout  2  in.  in  diameter.  The  patient  recovered  after 
operation. 

C.  J.  Miller  (19)  had  a  čase  in  which  an  intussusccption  of  the  cecum  and  ileum 
wa8  produced  by  a  sarcoma  in  the  valve.    The  patient  died  after  the  operation. 

Indications  f or  Operation. — ^Indications  for  operation  are  pain,  coprostasis, 
distention,  vomiting,  and  other  sjmptoms  of  obstruction. 

Treatment. — Laparotomy  should  be  performed  as  early  as  possible.  Tho 
median  incision  is  preferable,  as  the  entire  abdomen  can  be  explored  in  this 
mauner.  The  intussusception  should  be  reduced  if  possible.  When  it  cannot 
be  reduced,  a  resection  of  the  involved  bowel  should  be  performed  and  the  sub- 
sequent  treatment  is  the  same  as  already  described  for  volvulus. 

ADHE8ION8,    KINK8,   ETO. 

Adhesions  and  kinks  may  be  either  congenital  or  acquired.  A  great  deal 
has  been  recentlv  written  on  kinks  of  the  ileum,  so-called  Lane's  kinks,  the  veils 
of  Jackson,  and  those  other  congenital  anomalies  which  are  due  probably  to  a 
reduplication  or  imperfect  approximation  of  the  different  lavers  of  the  peri- 
toneum  during  the  evolution  of  the  fetus.  Adhesions  may  form  in  any  portion 
of  the  intcstinal  tract,  but  they  are  particularly  liable  to  happen  in  certain  loca- 
tions  around  the  cecum  and  the  lower  portion  of  the  ileum,  the  hepatic  flexure, 
the  transverse  colon,  the  splenic  flexure,  and  most  frequently  in  the  sigmoid. 

I  have  scen  cases  illustrating  nearly  ali  the  conditions  mcntioned,  but  one 
in  particular  is  of  sufficient  interest  to  demand  passing  notice.  It  occurred  in 
a  woman  who  had  been  previously  operated  on  and  was  due  to  a  complete  rota- 
tion  of  the  onicutum,  causing  a  volvulus  of  the  transverse  colon.  Figure  13,  A 
illustrates  this  čase. 

In  another  čase  the  gall-bladder  was  adherent  to  the  transverse  colon,  and 
the  patient  wa8  relieved  by  breaking  up  the  adhesions. 

Thcre  are  many  instances  where  the  sigmoid  becomes  adherent  to  the  tube 
in  the  female.  On  account  of  the  proximity  of  the  female  generative  organs 
to  the  sigmoid  and  the  frequent  inflammations  wliieli  result  from  infection  of 
those  organs,  adhesions  are  very  apt  to  occur  between  thcse  struetiires. 

Symptom8. — The  symptoms  are  usually  those  of  mild  obstruction  with  con- 
stipation  and  auto-intoxication.  Reflex  stomach  s\Tiiptoms  may  overshadow 
evervthing  else,  so  that  the  diagnosis  of  lesion  of  the  stomach  is  made,  when  in 
reality  stomach  svmptoms  are  only  secondary  or  reflex,  and  the  real  cause  of 
the  trouble  is  in  the  colon. 

Treatment. — The  treatment  of  these  cases  will  depend  to  a  great  extent  on 
the  conditions  found  at  operation.  If  due  to  simple  bands  or  adhesions  which 
can  be  broken  down,  the  raw  surfaces  being  covered  with  peritoneum,  this  treat- 
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ment  alone  is  sui&cient.  In  some  cases  the  kinks  or  adhesions  are  so  extensive 
as  to  demand  resection  of  the  bowel  or  short  circuiting.  Both  of  those  opera- 
tions  have  already  been  described. 

ENTEROPTOSIS 


This  condition  was  first  described  by  Glenard,  and  has  received  a  great  deal 
of  attention  recently  from  such  men  as  CoflFey,  Lane,  Bloodgood,  Satterlee,  and 
others.  Enteroptosis  is  U8ually  congenital,  and  one  can  easily  diagnosticate 
those  cases  from  a  casual  inspection  of  the  patient.  Such  individuals  have  an 
acute  costal  angle,  long  narrow  chest  and  scaphoid  abdomen.  In  the  majority 
of  cases  simple  medical  treatment  and  rest,  with  forced  feeding,  will  be  suffi- 
cient  to  relieve  these  individuals,  but  there  are  some  cases  where  medical  treat- 
ment fails  and  where  some  surgical  measure  has  to  be  considered  for  the  correc- 
tion  of  this  deformity. 

These  are  the  cases  that  are  referred  to  here.  Many  operations  have  been 
suggested,  such  as  removal  of  the  colon,  either  partial  or  complete,  short  circuit- 
ing, with  or  without  removal  of  the  colon  or  the  suspension  of  the  colon,  short- 
ening  of  the  gastrohepatic  ligament,  etc,  but  the  operation  suggested  by  Doctor 
Coffey  has,  in  my  estimation,  given  the  best  results.    These  cases  should  be  very 
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The  oiKTation  performed  in  each  čase  was  the  Coffey  suspension,  modified  by  scarify- 
ing  peritoncum  to  expo8e  fascia  transversalis.  "S",  "D",  "V",  "B"  indicate  Dre.  Satter- 
lee, Draper,  Vail,  and  Barber,  re8pcctively,  of  New  York. 

G.  C.  =  Greater  Curvaturc.    P.  A.  =  Pyloric  Arm.    wt.  =  weight.  xx  =  pronounced. 

The  author  is  mdebted  to  Dr.  Barber  for  eompiling  these  cases. 
29  C 
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carefully  selected,  and  operation  should  not  be  undertaken  except  where  medical 
treatment  has  entirely  failed. 

SuflScient  tirne  has  not  yet  elapsed  to  determine  absolutely  the  value  of  the 
Coffey  operation,  but  so  far  as  we  can  see  in  the  20  cases  upon  which  we  have 
operated,  the  results  are  ali  that  could  be  desired,  but  we  must  withhold  judg- 
ment  until  many  years  have  elapsed  and  those  patients  have  been  under  obser- 
vation  for  a  long  tirne,  before  we  can  determine  absoliitely  the  value  of  8urgery 
in  this  eongenital  deformity. 

Kesults  f rom  cases  operated  on  in  the  Clinic  for  Gastrointestinal  and  Bectal 
Surgery  are  as  cited  above. 

TUBEBOULOSIS 

Tuberculosis  of  the  colon  is  divided  into  the  ulcerative,  hyperplastic,  and 
miliary  types.  Primary  tuberculosis  of  the  bowel  is  exceedingly  rare.  It  is 
usually  secondary  to  a  focus  in  some  other  part  of  the  bodv — as  a  rule,  the 
lungs.  For  this  reason,  when  patients  acquire  tuberculosis  of  the  bowel,  very 
little  can  be  done  in  a  surgical  way  because  of  the  impairment  of  the  general 
health. 

Primary  tuberculosis  occurs  in  f  rom  %  to  1  per  cent.  of  aH  cases  of  tubercu- 
losis of  the  bowel.  In  1,230  autopsies  at  the  Koyal  Victoria  Ilospital  in  Mon- 
treal,  tuberculous  lesions  were  found  in  285  cases,  but  only  2  were  undoubted 
instances  of  primarv  intestinal  infection.  From  the  statistics  of  Park  and 
Krumweide,  of  the  Xew  York  Board  of  Health,  it  would  appear  that  bovine 
tuberculosis  is  responsible  for  a  large  percentage  of  infections  of  the  intestinal 
tract  in  children  under  five  years  of  age.  This  can  be  accounted  for  by  the 
fact  that  milk  forms  the  bulk  of  the  diet  of  children  at  this  age. 

Ulcebative  Tuberculosis 

Symptom8. — Diarrhea  is  the  most  constant  8ymptom  in  the  ulcerative  type 
of  tuberculosis.  At  first  this  may  be  slight,  but  as  the  ulceration  increases,  the 
desire  to  empty  the  bowel8  becomes  more  imperative  and  f requent. 

The  earliest  sjTnptom  to  attract  the  attention  is  the  passage  of  gas  and  mucus 
with  irregular  colicky  pains  and  tendemess.  This  is  followed  later  by  blood 
mixed  with  mucus.  Occasionally  severe  hemorrhages  result  from  erosion  of 
blood  vessels. 

Treatment. — ^When  the  ulcerative  tuberculosis  is  limited  to  the  cecum  or 
ascending  colon,  removal  of  the  involved  bowel  has  occasionally  given  very  good 
results.  When  the  infection  is  fairly  generalized  but  limited  to  the  large  bowel, 
an  ileostomy,  in  my  opinion,  has  given  the  most  gratifying  result.  This  opera- 
tion has  already  been  described  on  page  419. 

Some  writers  prefer  an  appendico8tomy  to  an  ileostomy,  but  that  is  because 
thev  have  had  verv  little  experience  with  an  ileostomy.  I  cannot  see  any  great 
advantage  to  be  derived  from  an  appendicostomy  unless  there  is  stenosis  of  the 
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bowel  ckjse  to  the  rectum ;  otherwise  it  is  jiist  as  satisfaetorv  to  irrigate  from 
belou'  as  from  above.  In  ali  cases  the  patient  sliould  be  put  luider  the  best 
hjgienic  surroundmg,  with  absolute  rest  in  the  open  air,  and  a  light  and  nu- 
tritiona  diet 

HtPEEPLASTIC    TuBEBCtrLOSIS 

This  form  of  tubcreiilosis  h  the  result  of  an  attentiated  infection  pmdiicing 
a  proliferation  rather  than  a  destnietion  of  the  tisaiie.  It  is  vcrv  oftcn  mistaken 
for  eaiieer,  diveitieulitis,  and  ordiiiarv  steiiosis,  The  great  fliffienltv  in  dis- 
tingiiishing  this  form  of  tubertni  losia  in  mi  other  inflamniatorv  conditions  ia 
dne  to  the  faet  that  the  tiiherele  Inieilli  are  verv  luird  to  find  and  the  diagnosia 
in  the  majoritj  of  cases  is  made  from  the  giant  cel  Is  with  the  nnclei  peripheral 
and  in  the  shape  of  a  horseshoe.  This  ia  not  entirelv  satisfactorr,  as  one  iniist 
realize  that  giant  cel  Is  are  frequent  in  this  region  on  aeeount  of  the  constant 
irritation. 

Bymptoms. — ^The  sjmptoms  are,  nsnallj,  gradnallv  incrcasing  constipation 
with  the  passage  of  mnena,  and  later  pns,  mucns,  and  bkmd.  Tlie  patient  h  as  a 
desire  to  niove  the  bowel8  fre(]nentl_\%  with  a  feeling  of  iinfinished  stool.  Therc 
are  usiuillv  loss  of  weight  and  the  preseiiee  of  a  tumor. 

Treatment,— Treatment  of  this  form  of  tuherculosis  is  entirelv  surgical,  and 
eotisists  in  the  removal  of  the  involved  hovvel  witli  an  end-to-end  or  end-to-side 
anastomosis,  or  by  the  ^f-step  method,  eaeh  of  which  has  alreadj  beeu  described. 
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BiULTIPLE  POLVPOSIS 

Multiplc  poljposis  is  nuu-h  more  t'reqnent  than  ia  generali  v  snpposcnL  I 
have  seen  18  easea  in  ali. 

Symptoin8. — (VniRtiptition,  alternating  with  diarrhca,  passage  of  blood  and 
mu€ns»  losa  tif  weight,  and  anemia  are  the  nsual  svniptoms. 

Treatment, — There  are  oni  v  1  or  2  instances  on  reeord  where  a  cnre  hat» 
boen  obtained  by  medical  means,  We  are  of  the  opinion  that  this  condition 
denuinds  .Hurgieal  interferenee.  The  hest  resnlta  are  oljtained  bv  perfonning 
ileostoniv,  pnttingthe  bo\vel  nt  rent,  and  irrigating  the  abural  end  uitli  šalievlatt' 
of  bismnth.  Knder  this  form  of  treatment  ali  tlie  putients  have  gained  in 
weight,  and,  so  far  as  we  can  see,  the  tnmorH  have  entirelv  disuppeared. 

FOEEiaN  BODmS  m  THE  RECTUM  AKD  OOLON 

Foreign  bodies  find  tlieir  \vay  into  the  rootnm  in  diver«  ways.  In  the  ma- 
joritj of  eaaes  thev  are  taken  into  the  stomaciu  passed  throngh  the  intestinal 
tract^  and  become  implanted  in  the  anng.  In  other  (»ases  thev  are  introdnced  as 
a  resnlt  of  aceident  or  design.  Tn  the  ease  of  vonng  ehildren,  who  are  in  the 
habit  of  f*wallowing  cver>i:hing  thev  piek  np,  it  is  astnnišhing  that  those  bodies 
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do  not  of tener  become  implanted  in  the  outlet  of  the  bowel ;  but  presumablj  an 
expIanation  can  be  found  in  the  fact  that  they  are  covered  by  fecal  matter,  and 
80  pass  out  withoiit  causing  injury. 

Pilcher  reports  a  čase  of  a  woman  suffering  from  melancholia,  who  8wal- 
lowcd  a  nTunber  of  foreign  siibstances  with  the  object  of  doing  away  with  her- 
self.  She  subsequently  passed  nineteen  nails,  a  8crew,  some  pieces  of  earthen- 
ware  and  glass,  a  piece  of  whalebone,  part  of  a  needle,  and  2  knitting  needles. 

It  was  the  custom  for  the  natives  of  Balasore,  on  the  Bay  of  Bengal,  to  put  a 
dried  clay  plug  in  the  rectum  after  moving  the  bowel8.  Thi8  wa8  removed 
before  the  bowel8  moved  again  and  a  new  ono  adju8ted.     (Bali.) 

Pierra  (22)  reports  a  very  interesting  čase  in  which  a  stick,  9l><>  in.  long 
and  IV2  in.  in  diameter,  was  passed  into  the  rectum.  It  wa8  sub8equently  re- 
moved without  very  much  damage. 

The  rectum  is  frequently  used  as  a  storehouse  for  precious  stones  and 
jewel8.  In  South  Africa,  the  Kaffirs  often  8wallow,  or  secrete  in  the  rectum, 
valuable  diamonds.  It  is  customary  in  the  mineš  to  strip  the  Kaffirs  and  search 
them  after  a  day'8  work.  In  other  cases,  if  there  is  any  suspicion,  they  are  given 
a  cathartic  and  the  stools  passed  through  a  sieve.  Often  diamonds  have  been 
recovered  in  this  way. 

There  are  innumerable  cases  on  record  where  ali  kinds  of  foreign  substances, 
from  bottles  to  pins,  have  been  introduced  into  the  rectum.  These  conditions, 
however,  are  rare  and  not  worth  enumerating.  The  cases  which  the  majority 
of  surgeons  are  called  upon  to  treat  are  cases  where  small  foreign  substances 
have  been  swallowed,  such  as  fish  bones  or  needles,  and  then  become  implanted 
in  the  anus. 

Foreign  bodies  are  most  frequently  found  in  the  little  crypts  or  pockets  of 
Morgagiii  which  surround  the  anus  and  offer  an  obstruction  to  the  exit  of 
foreign  substances. 

Foreign  bodies  may  be  swallowed  and  fecal  concretions  form  around  them, 
resulting  in  intestinal  obstruction.  This  is  particularly  apt  to  be  the  caae  if 
the  individual  suffers  from  angulation,  stricture,  or  tumor.  One  such  čase  came 
under  my  observation — a  čase  of  stricture — ^where  the  patient  had  swallowed  a 
plum  pit,  resulting  in  intestinal  obstruction.  There  are  people  who  have  the 
habit  of  chewing  hair,  and  cases  are  on  record  where  this  habit  has  resulted  in 
the  formati  on  of  a  foreign  bodv,  either  as  a  result  of  the  hair  or  of  fecal  con- 
cretions around  the  hair  mass. 

Symptom8. — The  sjTiiptoras,  to  a  great  extent,  will  depend  on  the  location 
of  the  foreign  substance  and  the  amount  of  damage  done.  If  the  foreign  sub- 
stance causes  a  perforation,  the  early  svmptoms  are  those  of  peritonitis,  and 
the  severity  of  the  peritoneal  infection  depends  upon  where  the  foreign  hodj 
perforated.  Tf  the  perforation  occurs  near  the  stomach,  the  s\Tnptom8  are  not 
80  pronounced  as  if  it  had  occurred  in  the  lower  ilcum  or  sigmoid,  where  bac- 
terial  life  is  more  abundant  and  virulent.  However,  peritonitis  results  in  either 
čase,  but  the  degree  of  infection  is  greater  below  than  above.    On  the  other  hand, 
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if  tli*.!  b<>dy  is  hirge  and  nb^tnrrtinu  resultt*^  thc  reverse  happens,  as  tbe  higher 
tlie  obi^triictioii,  tlie  more  fatal  thc  resuit. 

In  the  majoritj  of  cases  foreign  substances  are  located  in  the  anus,  and  if 
thej  are  not  di^čovcred  earlv,  abscess  usuallj  resnlts.  In  siich  cases,  the  svmp- 
toms  are  tbo.se  rcferable  tu  an  abseeaa.  The  severe  pain  during  defecation  com- 
pels  tlie  patient  to  seek  a  doetor,  and  a  local  exaiiiiiiatitm  reveals  the  diagnoais. 
As  fish  bones  are  the  most  frequent  foreign  subatanees  swallowed,  tbev  are  nsu* 
ally  arrested  in  the  crvpts,  eaiising  severe  pain,  and,  as  a  general  nile,  are 
recovered  before  mucb  dainage  is  done.  A  sharp,  sbooting  or  stahbing  pain, 
especiallj  diiring  the  movement  of  the  bow€l8^  is  the  most  pronoiinced  svinptom 
of  tbo  presence  of  a  foreign  bodv.  T  saw  one  ease  in  \vhich  this  wa8  ttie  only 
svmptom.  I  subsequentlY  removed  a  needle  in  this  čase,  after  wbicb  the  patient 
had  no  further  ineonvenience. 

An  abseess  m  a  v  be  the  earliest  svmptom,  but,  in  the  majoritv  nf  cases,  tbere 
19  some  previolis  indieation.  In  some  eases  tbere  is  tenesinus,  \vitb  a  deslre  to 
move  the  bowels,  followed  bv  an  inereai^e  of  pain.  In  other  cases  the  svniptoms 
have  bcen  those  of  an  ulcer,  with  the  occasional  passage  of  a  little  bUnid*  If  the 
foreign  body  is  very  hirge,  pain  in  the  pelvis,  with  obstrnetion,  niav  be  the  first 
iudication.  Some  of  tbe  otber  sviiiptoms  are  diill,  aeliing  paliu  aggravatc^d  by 
motion,  si  1 1  ing,  or  aiiv  pressure  on  the  perinenra.  Movements  of  the  levator 
mnstde  \vill  increase  the  pain,  eaiising  a  spasm  in  some  cases.  Coiistipation 
may  be  the  onlv  svmptom,  and  h  due  either  to  tbe  foreign  bodv  causing  the 
spasm  in  the  colon;  to  the  pain  resnlting  from  defecation,  or  to  ileus  reanlting 
from  severe  pain. 

Otber  syinptoms  are  dvsiiria,  evstitis,  neviralgia,  sciatiea,  pain  in  tbe  baek, 
a  bearing  down  fetding,  \vith  prolapse  of  tbe  btnvel,  bnlging  of  tbe  vagina  or 
perinenm,  and  bemorrhage.  In  one  ease  that  eame  under  my  observation  the 
foreign  bodv  perfornted  tbe  boweh  lodging  aroiind  the  sacro-iliae  joint  and 
resnlting  in  verv  severe  seiatica. 

Complications. — Abscess  foraiation  is  probablv  the  raost  freqnent  complica- 
tioii  followiiig  tbe  presenrc  of  foreign  l>ndies  in  the  aniis,  The  absresg,  if  not 
properlv  treatrd,  niiiv  terminate  in  a  fistula.  Siippnration,  witb  inilammation 
between  the  reetimi  and  other  organs,  occasional  Iv  happens.  If  tbe  foreign 
body  is  large  and  situated  in  the  colon,  nipture  may  resiilt.  Such  cuseg  have 
been  reported — ruptiire  of  the  sigmoid.  Of  course,  a  perffiration  of  tbe  colon  is 
mneh  more  serioua  than  perforation  of  the  reetum.  Intestliial  olistrnction, 
either  acute  or  chronie,  shoiild  also  be  considered  as  a  complication  of  foreign 
bodics. 

Biagno&is. — The  diagnosis  of  foreign  bodies  depends  to  a  great  extent  on 
their  location,  If  sitnated  in  the  aniis,  they  can  be  easily  reached  l>y  the  finger, 
bnt  it  mav  refjiiire  an  anestbetic  in  order  to  make  a  satlsfuctorv  exatnination. 
When  sitnated  higber  up,  the  diagnosis  can  nsnally  be  made  bv  tbe  X-ray,  and 
in  one  of  my  cases  I  wa8  able  to  locate  the  foreign  body  before  operation  by 
this  method. 
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Treatment. — The  treatineut  of  foreigii  bodics  depeuds  to  a  great  extent  on 
the  location  and  nature  of  the  foreign  substances  we  are  dealing  with.  When 
they  are  situated  low  down  in  the  anus  or  in  the  reetum  and  are  not  too  large, 
they  can  be  eonveniently  dealt  with  when  the  patient  is  iinder  a  general  anes- 
thetic. 

Sometiraes  the  foreign  substance  is  qiiite  large,  especiallj  in  cases  where 
bodies  have  been  introduced  from  below,  and  in  some  cases  where  bottles  and 
glass  have  found  their  way  into  the  rectiim  it  has  reqiiired  a  great  deal  of  skill 
and  ingenuity  to  extract  them  withoiit  serioiis  damage  to  the  surrounding  tis- 
sues.  When  difficulty  is  experienced  in  delivering  the  body  through  the  sphinc- 
ter,  it  is  miich  safer  to  cut  the  ranscle  than  to  overstretch  or  tear  it  diiring 
deliverj'.  The  little  semilunar  valves  occa8ionally  contain  foreign  substances, 
such  as  pins,  fish  bones,  and  beads,  and  it  may  not  always  be  easy  to  locate  them. 
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CHAPTEli    IX 

APPENDICITIS 
WlLI-IAM  D.\BRAOH 


INDICATIONS 

Acute  Appendicitis.^In  aetite  appenrlicitis  earlv  operatiOTi  is  the  Bafest  form 
of  tre^tirieiit.  If  tliere  are  uo  good  contra-iiidicatioiiB,  it  shoiild  be  performed 
as  sooii  as  the  diagiiosis  can  be  made,  The  ^'interval  operatioir'  or  reinoval  of 
a  quieseent  appoiidix%  givc^s  the  lowest  inortalitv,  biit  the  death-rate  follouing 
operatioTi  perfoniied  diiriii^  the  earlv  Hta^e  of  the  discase  ih  ver  v  little  higher. 
So  it  is  unwi8e  to  nin  the  risk  of  allowing  the  procesa  to  go  on  to  gangrene  or 
peritonitia,  in  the  hope  that  the  attaek  will  snbside,  If  the  patient  is  secn  dnr- 
ing  the  tirst  24  honrs  and  the  attaek  is  of  a  fnild  tvpe,  a  12-hoiir  delav  mai/  be 
granted,  At  the  end  of  that  tinie  operation  should  not  be  fnrther  dehived  unless 
ali  of  the  ftvniptoins  are  beeoraing  lesa  pronounced.  If  any  one  s\'Tnptora  is  in- 
ereasing  in  ševeritv,  dolav  is  nnwi3e.  If  ali  ea^^es  of  aente  appendieitis  eonld 
bc  operated  on  Avithin  the  first  24  honrs,  the  niortalitv  from  this  f!ist*ase  wonld 
be  verr  sina II.  The  hiitv  is  learning  the  wisdom  of  earlv  operation  and  its 
vahie  is  beinir  appreeiater!  bv  the  medieal  worId,  and  if  thi^  progress  eontinuea 
appendieeal  peri  ton  i  tis  will  hooh  lKH*onie  an  infrcMpient  as  piierperal  sepsis.  In 
earlv  operation^  for  definite  8\Tnptoras  of  acnte  appendieitia,  the  surgeon  is 
<iften  snrprised  a  t  the  severi  t  v  of  the  les  i  on  and  rarelv  a  t  its  mi  Id  ne  ss*  The 
intcnsitv  of  tlie  svinptonis  is  siich  a  poor  indieation  of  the  character  of  the 
lesion  that  it  is  impo.ssible  to  foretell  with  suretv  whether  any  given  attaek  will 
snbflide  or  not.  Nor  is  there  any  single  svniptoni  which  will  gnide  iis.  Lo- 
calized  tenderncss  is  pcrlmps  the  most  eonstantlv  present  sign,  bnt  tliii!  nniv  be 
well  around  in  the  loin,  nnder  the  costal  niargin  or  in  the  left  lo\ver  qnadrant. 
There  niav  be  no  naiisea  and  no  vomiting.  Rigiditv  mav  be  eompletelv  absent 
if  the  inflamed  appendix  is  coneealed  froin  the  peritonenm  bv  overlving  omen- 
tuni  or  beeanse  of  its  retroeeeal  position.  The  setpienee  of  the  onset  of  svmptoras 
is  of  great  iniportanec,  for  in  acute  appendieitis  thev  almost  alwav8  follo\v  a 
given  order:  pain.  nnnsea  and  vomiting,  teiiderness  and  rigiditv,  ^light  fever 
and  leukocytosis.    In  a  mild  čase  the  svniptonis  wiU  often  subaide  if  the  patient 
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is  put  to  bed  with  an  ice  cap  over  the  right  lower  quadrant  of  the  abdomen  and 
given  absolutelj  nothing  by  mouth.  But  operation  should  be  immediatelj  ad- 
vised  if  there  is  a  reappearance  of  the  sjmptoins  or  an  increase  in  their  severitj 
when  he  takes  any  f  ood,  takes  a  cathartic  or  begins  to  be  up  and  aroiind. 

Wlien  the  discase  has  progressed  to  abscess  formation  or  peritonitis,  immediate 
operation  is  also  indicated.  If  drainage  can  be  provided  rapidly,  whether  the  appendix 
is  removed  or  not,  there  will  be  a  better  chance  of  recovery  than  with  the  non-operative 
measures  of  starvation  and  opium.  Even  in  the  very  advanced  cases  a  quick  operation 
offcrs  a  little  hope. 

In  brief,  the  indications  are  to  operate  as  soon  as  the  diagnosis  of  acute  appendicitis 
can  be  niade. 

Secnrring  Appendicitis. — ^When  the  patient  has  had  a  number  of  acute  at- 
tacks  and  coraes  for  advice  during  the  quie8cent  period,  a  great  deal  will  have 
to  depend  on  the  historj.  He  should  be  most  carefully  questioned  as  to  the 
details  of  each  attack — the  onset,  the  sequence  of  events,  site  and  character  of 
the  pain  and  tenderness,  both  during  the  early  hours  and  after  they  have  become 
localized,  and  the  association  of  nausea  and  vomiting.  The  temperature  and 
blood  picture  should  be  inquired  after,  if  they  were  investigated  during  any  of 
the  attacks.  The  diagnosis  can  often  be  substantiated  by  the  persistence  of 
some  tenderness  in  the  region  of  the  appendix.  If  pressure  over  this  area  causes 
epigastric  pain,  it  is  quite  significant.  Another  suggestive  sign  is  when  pain, 
referred  to  the  site  of  the  appendix  or  to  the  epigastrium,  is  elicited  by  pres- 
sure over  the  transverse  and  ascending  colon,  against  the  current,  forcing  gas 
down  into  the  cecum.  Other  possibilities  must  always  be  considered,  such  as 
renal  or  ureteral  colic,  gall-stones  and  peptic  ulcer,  and  every  endeavor  should 
be  made  to  eliminate  these  conditions  by  X-ray  and  other  examinations.  When 
the  hi8tory  cvidently  shows  1  or  more  definite  attacks,  and  especially  if  examina- 
tion  at  the  time  of  the  attack  showed  distinctly  localized  tenderness  with  rigidity 
and  the  blood  picture  of  inflammation,  operation  must  be  advised.  The  patient 
should  be  told  of  the  possibilitv  of  his  never  having  another  attack  and  also  of 
the  distinct  risk  of  the  operation  (about  i/o  P^r  cent.  in  interv^al  cases)  ;  but  it 
must  also  be  emphasized  that  the  dangers  and  mortalitv  of  the  more  severe  cases 
far  outweigh  these  arguments.  If  he  is  to  remain  near  enough  to  proper  sur- 
gical  čare,  so  that  he  may  receive  attention  within  the  first  24  hours  of  his  next 
attack,  delay  mav  be  granted  if  he  thoroughlv  understands  the  risk.  But  if  he 
is  to  be  away  for  any  length  of  time,  as  on  a  trip  to  the  woods  or  on  the  ocean, 
he  should  submit  to  operation  before  leaving. 

Chronio  Appendicitis. — In  chronic  appendicitis,  when  there  has  been  no  defi- 
nite, acute  attack,  the  question  is  more  difficult  to  decide.  The  patient  may 
have  merelv  had  what  he  calls  ^^bilious  attacks"  or  ^^colic''  or  '^intestinal  indi- 
gestion."  The  picture  presented  by  a  chronicallv  inflamed  appendix  may  so 
clo8ely  simulate  gall-stones  or  peptic  ulcer  that  the  diagnosis  can  only  be  cleared 
up  by  exploration  of  both  regiona.    As  these  2  lesions  frequently  co-existy  the 


surgeon  shotild  never  rest  content  after  1  region  alone  is  exposed  if  there  is  anv 
question  of  the  diagnosis.  The  iipper  qiiadrant  should  be  exp]ored  first  through 
a  smalt  incision,  splitting  the  right  rectiis  near  its  lateral  margin.  If  anj 
lesion  is  fouiid  to  exist  in  tho  gall-b!adder  or  diiets,  dtiodeniim,  pancreas  or 
stomaeh,  the  incisioii  can  l>e  eiilargcrl  and  the  iiec^essarj  procedure?  carried  out. 
If  the  expIoration  is  negative,  the  siiiall  wound  is  closed*  If  the  branches  of  tho 
intereoatal  iierves  ha  ve  not  l>eeii  d  i  vi  ded  and  the  miiscles  and  aponeurosis  are 
carefidlj  siitnred,  the  ahdominal  wal!  will  not  be  weakeiied.  The  appendix  is 
then  expo8ed  and  removed  throngh  the  customarv  inciaion.  If  an  attempt 
is  made  to  acconiplish  ali  tbin  throngh  1  inei^ion  plaeed  midway  between 
the  2  regions  it  often  will  prove  Bnccesafiih  Biit  onlv  too  freqnently  will 
it  prove  an  awkward  and  diiticult  approach  to  both  Tegions,  adding  to  the 
traoma  and  tirne  of  the  operation*  The  after-effeet  on  the  strength  of  the 
abdoniinal  wall  is  more  harmful  tlian  that  of  the  2  smaller  incisions,  The 
simulation  of  a  right  upper  qnadraiJt  Jeslon  h  v  a  chronic  appendicitis  is 
oftcn  proved  hj  the  disappea ranče  of  tliese  sjmptonis  after  removai  of  the 
appendix. 

The  "^inteatinal  indigestion''  cases,  with  chronic  constipation,  flatulence 
and  occasional  colic  and  general  poor  health^  will  usuallj  8how  a  t  one  tirne  or 
another  a  little  appendicular  tenderness.  When  such  cases  fai!  to  improve 
after  carefiillv  planned  and  exeeiited  conservative  measures,  and  other  coudi- 
tiona  can  be  excliiJed,  an  appeiidiee<?toiny  is  freqiiently  indicatcd» 

Another  indication  for  removai  of  the  appendix  is  when,  dur  ing  the  coiirae 
of  some  other  abdomtnal  procedure,  thia  organ  is  foimd  to  be  diseased,  kinked 
or  twi8ted,  and  it«  ronioviii  will  jiot  uiididv  add  to  the  openitive  risk.  In  re- 
pairing  a  right  ingiiinal  hernia,  it  is  ofteii  ea8y  to  bring  the  cecum  and  appen- 
dix  ont  throngh  the  iiitenial  ring,  If  this  can  be  done  withoiit  undiie  traction 
and  there  is  evidence  of  a  pathological  conJition^  the  appendix  shonld  be  re- 
moved. If,  howeverj  much  traction  is  reqiiired  to  hold  the  cecum  and  mesen- 
terv  in  the  woimd,  they  should  be  replaced  and  a  separate  incision  made  at  the 
usual  site. 


AKATOMIGAL  POINTS 


Be^elopment — ^Tn  order  to  properlv  imderstand  the  varions  positions,  the 
arrangement  of  the  blood  snpply  and  the  peritoneal  relations  of  the  appendix, 
it  is  necessarv  to  conaider  the  groivth  of  the  inteatinal  canaL 

FORMATION  OF  THE  UMBILICAL  LOOP. — The  eariv  straight  intestinal  tube 
nms  in  the  hmg  axi8  of  the  body  cavitv  and  ia  attached  to  the  rnidline  dorsallv 
thronghont  its  whole  extent  by  a  donhle  kyer  of  peritoneum,  the  dorsal  mesen- 
terv,  which  contains  its  hlrMid,  Ivinphatic  and  nerve  supplv.  Increasing  in 
length  moro  rapidlv  than  the  bridv  mvitv,  the  i^o-callrd  nmbilical  Irnip  is  forriied 
with  a  proximal  or  deaeen<ling  limb  and  a  distal  or  ascending  limb  (Fig.  1). 
Of  theae  2,  the  proximaI  limb  growB  more  rapidly  and  becomes  <*oiivolnted  and 
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coiled,  forming  the  jejiintim  nnd  the  major  part  of  the  ilenm,  Aboiit  tlie  sisth 
week  the  cecal  biid  appears  in  the  distal  Hmb  a  short  distance  up  from  the  apex 
of  the  loop.  The  rest  of  this  limb  foniis  the  ascendiiig  and  tratisverse  colon 
(Fig.  2),  Coiirsing  doAvn  the  center  of  the  men^eiiterv  of  tli  is  loop  are  the  su- 
perior  mesen  te  ric  vessels,  witli  branehes  to  eaeh  of  the  linibs.     Those  to  the 

proxiniiil  limb  become  the  vaša  intestini 
tennis,  those  to  the  distal  liiah  the  iiiiddle 
colic,  the  right  eolic  and  tlie  ileocolic 
The  extremities  of  this  loop  remain  near 
together  througbont^  the  space  between 
them  being  called  the  duodenocolic  isth- 

EOTATION  OP  THE  UMBILICAL  LOOP. 
— The  next  change  tliat  takes  plače  is  a 
rotation  of  the  whole  loop  aroimd  aii  axi3 
running  from  the  duodenocolic  isthmiis  to 
the  apeXj  the  distal  limb  passing  sinistrad, 
then  %'entrad  and  later  eephalad  and  dex- 
trad  till  the  ileoeecal  jnnction  eoraes  to  lie 
in  the  right  npper  quadnint,  j  ust  Ijeneath 
the  liver,  while  the  eoils  of  the  jejmio- 
ileiim  pass  candad  and  sinistrad,  ilorsal  to 
the  distal  loop.  The  trans verse  colon  thiis 
comes  to  !ie  across  the  dnodennm,  who8e 
terniination  appears  froTii  heneath  it8  mes- 
entery  (Figs.  3,  4).  After  reaehing  ita 
snbhepatic  statioTi,  the  ileoeecal  jniiction 
gradila  11  v  attains  a  more  eandal  positinn 
h  v  fiirther  lengthening  of  the  ascending 
colon,  till  it  fin  al  I  v  rests  in  the  right  iliac 
fossa  (Fig.  5),  The  branehes  of  the  su- 
perior  mesenteric  vessek  to  the  proximaI 
loop  now  pass  sinistrad,  while  those  distrib- 
iited  to  the  distal  loop  pass  either  dextrad 
(right  colir)   or  ventrad   (iniddle  coIic). 

RELATIVE  GROWTH  OF  THE  CECUM 
AND  APPENDIX.— Starting  as  a  lateral 
biid  frnm  a  straight  tube,  the  cecnm 
graduallv  lengtheuB  and  enlarges  with 
the  rest  of  the  large  iutestine.  At  the  same  time  its  axi9  straightcDs  out  witb 
that  of  fhe  proxiTnal  eolou  until  the  entrance  of  the  ileum  into  the  colon  becoines 
a  right-angled  one  (Figa.  6,  7),  At  first  a  smalJ  conical  blind  poucht  tbia  hud 
8hows  a  marked  differeoce  in  growth  in  its  proximal  and  distal  portions.  The 
proximal  portion  keeps  pace  with  the  rest  of  the  colon  and  becomcs  the  adnlt 
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FiQ.     1. — Development     of     Intehtinal 

CaNAL   WITH    FOBMATION   AND    RoTATlOI* 

OF  Umbilical  Loop.  Early  State  of 
Umbilical  Loop.  SL,  Stoniach;  8p., 
aplccn:  D.  diioileimm;  P,  fmnereiia:  A, 
aortii;  2,  inff»rior  pancreaticoduodenal 
artery;  3,  HU|H»rif>r  mrsi^titcTie  iirtrry;  4* 
midtUc*  culit;  Eirtcrj':  .%  right  eolic  artery; 
6,  ilt^neolie  arlery;  7,  iiiferior  iin?6*eiiteric 
art.cry.     (Aftor  Huntin^ton.) 
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cecum.     The  distal  portiou  lagj^  Miind,   rciii;iiiiiii,t»:  small,   and  hof!omefi  the 

verniiform  appciidix  ( Fi^*;,  8),    The  proxiiiuil  portioii  again  h  not  svmmetrieal 

in  its  growth,  bnt  the  developiiient  of  the  veiitral  and  lateral  portions  is  js^reater 

tlian  that  of  the  dorsal  and  nieaiah     The  base  of  the 

appeiidix,  therefore,  is  uauallv  seen  not  at  the  apex 

of  the  cecal  poiich  hnt  on  its  mesial  or  nieaial  and 

dorsal  aspec^t.     The  relative  prepon deranee  of  the 

growth  of  the  lateral  poneh  over  that  of  the  mesial 

\vill  deterinine  the  distance  of  the  appendicular  base 

from  the  ileoceeal  jiinction.     It  mav  be  directlv  bcv 

low  or  hehind  the  ileoceeal  valve  or  any\vhere  he- 

tween  that  point  and  the  apex  of  the  ceenin  ( Figs. 

8,  9,  10), 

SECONDAET       AD- 

HESIONS.— T  h  e      aa- 

cending  colon  and  ita 

mesen  te  rv    n  o  w    1  i  e 

a  g  a  i  n  s  t    the    back- 

gronnd  of  tbe  abdom- 

inal  C  a  v  i  t  v  on  the 

right  si  de.      The  per- 

nianenee  of  tliis  posi- 

tion    depends    on    ad- 

hesions    wliieh    tako 

plaee  betvveeii  the  op- 

poaed    peritoneal    snr- 

faees.      This    area    of 

adhesions    is    triangli- 

lar  {Fig,  11)  in  aliape. 

It  18  liraited  laterally 

by  the  oiiter  nuirgin  of 

the  aseendhig  eolun,  loesiallv  and  canihillv  bv  the 

iiew  dorsal   attachment  of  the  mesenterv  of  the 

snial!  iiitestine,  and  abnve  by  the  dorsal  attachinent 

of  the  traiisverse  mesoeolon  as  far  as  the  diiodeno- 

jejnnal  angle,     The  latter  iKnmdarv  croBses,  from 

withont  inwar(l,  the  riiiht  kidnev,  descending  por- 

AND  RoTATioN  OF  Umbilical     ecut  p<irti(ni  of  the  bodv  ot  the  pancreas. 

""''"^  "  FINAL  P08ITI0N  OF  APPENDIX.— The  ascend- 

ing  eolon  thnn  beeomes  a  retroperitoneal  organ  aint 
its  ^^essela,  instead  of  Ijing  in  a  free  mesenterv,  pass  behind  the  dorsal  parietal 
peritoneum.  The  final  position  of  the  eeenio  and  appeiidix  ia  intlueiiced  very 
largely  by  the  tirne  at  whieh  these  seeondary  adhesiona  occur  in  reference  to 


Fio>  2. — Development  ot  Is- 

TESTIMAI,  CaNAL  W1TH  FoRMA- 
TlUN  AN1>  RoTATION  0¥  Um- 
BILrCAL       LODl'.  HEfilNmNO 

ColLlNtl    fJF    PboXIMAL    LlMfi« 

(Ant^r  IIunliiiKtniu) 


LouF.     Bi:omxjrffo    Rotation 
or  Lc>op.     (After  Hutitin«toii.) 
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the  (lescent  iiito  thc  right  iliae  fassa  nf  this  portion  of  ihe  inteRtiiie.  If  the 
ceciHii  aiid  appeiidix  coiiiplete  tlieir  desroiit  Ijefore  adbosioiis  have  begim,  the 
appejidix  will  lie  free,  with  its  base  a  little  below  the  ileo^ecal  valve  (Figs.  12, 
13,  14).  Ali  portions  of  the  intestirml  traet  teiifl  to  ciirve  toward  their  ineseii- 
terie  btjrder  and  the  app€iidix  follows  thi«  riile,  so  that  usuallv  it  will  be  fouiid 
curving  iDward,  to  lie  in  the  aiigle  between  the  cecum  and  terminal  ileuin,  per- 
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Fna.    4,  ^  DSVELOPMENT    OW    iNTKflOT- 

NAL  CanjOj  with  Formation  ako 

RoTATfON      OF      UmBILICAL       LoOP, 
FURTHER        Rt}TATIQ*r        OF        LoOP, 

Ileocecal     Junction     Beino     IH 
SUBHEPATIC       PoBinoM.  (AfteT 

Huntington,) 


WiQ*  5.  —  Developuient    of    Intebti^ 

NAL  CaNAL  WITa  FOHMATION  AND 
ROTATION  OF  Um  BILI  C  AL  LoOP, 
AfTEB      DBSCE^ET      O  F       CeCUM       TO 

RiGBT  Iliac  FoaBA.  (Aft^r  Hun« 
tingioa.) 


haps  under  eover  of  the  lat  ter*  A  little  less  freqiiently  it  passes  downward  and 
inward,  the  distal  portion  hanging  over  the  brim  of  the  pelvia.  Oceasionallv 
it  turus  oiitward,  ciirling  np  hehind  and  to  the  oiiter  si  de  of  the  ceeiim. 

Ifj  however,  adhesions  hegin  to  form  before  the  deacent  is  coniplete,  the 
appendix  mav  be  caiight  np  behind  the  eeciim  so  as  to  lie  in  a  retrocecal  or  even 
rotrocolic  pOHition.  An  extreme  example  of  this  tvpe  is  shoA^^i  in  Figure  15, 
where  the  base  of  the  appendix  beeaoie  fixed  earlj  in  a  retrocolic  position,  the 
tip  being  verticallv  ereet;  the  ceenni  rolls  down  in  front,  completelv  covering 
and  hiding  the  base,  and  the  ternn^nal  portion  of  the  appendix  reniains  free  in 
the  snpracolic  compartment  nnder  the  liver.  lu  Figure  16  the  wliole  app€ndix 
is  retroperitoneal ;  in  Figure  17  it  is  retrocecal  and  retrocolic  and  adherent  to 
the  dorsal  aspect  of  the  colon  but  covered  on  its  dorsal  surf ace  by  peritoneuni ; 
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here  the  cecum  can  be  freely  lifted  fonvard  and  ilpward;  in  Figure  18  it  is 
again  retrocecal  and  retrocolic,  the  base  covered  by  peritoneum,  the  middle  por- 
tion  uncovered,  while  the  tip  projects  into  the  supracolic  compartment.  The 
base  and  proximal  portion  of  the  appendix  may  be  retrocecal,  while  its  distal 


Fig.  9. 


FiG8.  6-10. — Obowtr  of  Cbcitm. 


Fig.  6. — Cecal  bud  from  straight  intestinal  tube.  Fig.  7. — Conioal  oeoal  pouch,  with  righi-angled  ileal 
entrance.  Fig.  8. — Adult  differentiation  into  appendiz  (distal  half)  and  ceoum  (prozimal  half)* 
Base  of  appendix  near  tip  of  oeoum.  Fig.  9. — Oreater  development  of  right  cecal  pouch.  Base 
of  appendiz  niidway  between  apez  of  cecum  and  ileooecal  valve.  Fig.  10. — Preponderance  of  right 
cecal  pouch.    Base  of  appendik  directly  beneath  ileocecal  entrance.    (After  Huntington.) 

portion  passes  eaiidad  or  caudad  and  mesad,  appearing  eaudal  or  mesial  to  the 
cecum,  and  even  dorsal  to  the  terminal  ileum  (Figs.  19,  20,  21,  22).  If  the 
cecum  fails  to  doscend,  it  and  the  appendix  may  remain  in  the  subhepatic  posi- 
tion,  the  ileum  entering  the  cecum  from  below,  upward  and  outward. 

If  rotation  of  the  umbilical  loop  fails  to  occur,  the  cecum  and  appendix  will 
be  found  in  the  left  lower  quadrant,  the  ileum  entering  from  the  right  to  the 
left. 

Thus  it  is  seen  that  the  final  site  of  the  appendix  depends  on  aH  of  the  fol- 
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lowing  factors:  (1)  rotation  of  the  timbilical  loop;  (2)  descent  of  the  cecum 
from  the  siibhepatic  position  to  the  right  iliac  fossa;  (3)  secondarj  adhesions 
betweeii  the  opposed  peritoneal  surfaces;  (4)  the  uiiequal  development  of  the 
cecal  pouches;  and  (5)  the  inherent  curve  of  the  cecum  and  appendix  toward 
their  mesenteric  border. 

Peritoneal  Folds  and  Vascnlar  Belations. — The  ileocolic  branch  of  the  sii- 
perior  mesenteric  arterv  divides  just  above  the  terminal  ileum  into  anterior  and 

posterior  branches  (Fig.  23).  The  an- 
terior branch  is  generally  the  smaller  of 
the  2  and  passes  above  the  terminal  ileum 
to  the  anterior  surface  of  the  cecmn, 
where  it  is  distributed.  It  lifts  off  the 
peritoneum  into  a  slight  fold,  the  anterior 
vascular  fold  (Fig.  24),  who8e  free  edge 
looks  downward  and  inward  and  tends  to 
inclose  a  shallow  depression,  the  anterior 
ileocecal  fossa.  The  larger  posterior 
branch  passes  dorsal  to  the  terminal  por- 
tion  of  the  ileum  and  usually  divides  into 
an  upper  branch,  distributed  to  the  inner 
side  of  the  cecum,  and  a  lower  branch 
which  supplies  the  appendix.  This  pos- 
terior ileocecal  branch  lies  in  a  well-devel- 
oped  fold  of  peritoneum,  the  posterior 
vascular  fold  or  mesenteriolum.  In  addi- 
tion  to  these  2  vascular  folds,  there  is  a 
third,  the  intermediate  or  non-vascular 
fold,  which  passes  from  the  non-mesen- 
teric  border  of  the  ileum  off  onto  the  sur- 
face of  the  cecum,  its  free  edge  looking 
do\vnward  and  inward.  This  fold  usually  swings  off  to  blend  in  with  the 
ventral  surface  of  the  posterior  vascular  fold,  aiding  in  limiting  the  posterior 
ileocecal  fossa.  This  fosaa  is  bounded  above  by  the  under  surface  of  the  ter- 
minal ileimi,  ]aterally  by  the  inner  wall  of  the  cecum,  (lorsally  by  the  ventral 
surface  of  the  posterior  vascular  fold  and  ventrallv  by  the  nonvascular  fold. 
Its  opening  looks  (lownward  and  inward.  The  terminal  portion  of  the  appen- 
dix  is  often  found  coiled  witliin  this  fossa.  In  a  small  percentage  of  cases 
the  anterior  branch  of  the  ileocolic  artery  will  swing  downward  to  supplj  the 
appendix. 

Owing  to  the  secondarv  adhesions  of  the  dorsal  surface  of  the  colon  and 
cecum  to  the  abdominal  background,  the  peritoneal  covering  of  the  intestine  is 
reflected  from  the  lateral  and  lower  aspccts  of  the  intestine  to  become  continuous 
with  the  parietal  peritoneum.  If  the  cecum  is  lifted  forward,  this  line  of  re- 
flection  will  l)e  seen  behind  the  cecum  a  varving  distance  from  its  ap6X«    It  may 


Fig.  11. — ^Area  op  Peritoneal  Adhesions 
Which  Limit  Attachment  op  Mbsen- 

TERY  and  TrANBVERSE   MeSOCOLON  AND 

Anchor  Cecum  and  Ascending  Colon. 


Fig.  16. 


Fig.  17. 


Fig.  18. 


Fig.  19. 


FioB.  12-19. — DiAORAMB  Reprbsentino  Sagittal  SscTioNs  THROUOH  Abcendino  Colon,  Cecum  and 
Appexdix,  Kidney  and  Back  Wall.     Heavy  black  line  reprcsentH  pcritoneuni. 

^i«.  12. — Ascendin«  colon,  cecum  and  dcpendent  appcndix  lyin«  free.  FiK-  13. — A8Condinx  colon  at- 
tached  to  back  wall  but  cecum  and  appcndix  frce.  Fig.  14. — Ascendin«  colon  and  cecum  and  baso 
of  appcndix  anchored  to  back  wall,  tip  of  appendix  l3rinx  froe.  Fig.  15, — Appendix  caught  up  bc- 
hind  colon,  tip  remaining  free  in  supracolic  compartmcnt.  Fig.  16. — Appendix  entireljr  retro- 
peritoncal.  Fig.  17. — ^Appendix  retrocecal  and  retrocolic  but  covered  ()y  peritoneum.  Fig.  18. — 
Appendix  retrocolic,  base  covered  by  peritoneum,  middle  portion  retroperitoneal  and  tip  pro- 
jecting  into  supracolic  compartment.  Fig.  19. — Baso  and  proximal  portion  of  appendix  retrocecal 
and  retroperitoneal,  tip  hanging  free.     (After  Huntington.) 


Fio.  20. — Samb  as  Figure. 
19,  Seen  from  in  Front, 
Tip    of    Appenduc    to 

RiGBT. 


Fig.  21. — Samb  ab  Pbbcbd- 
ING  ExcBPT  Tip  of  Ap- 
pendix  is  to  Lbft. 


Fig.  22. — Same  as  Prbcbd- 

ING  EXCEPT  THAT  DlBTAL 

Part  of  Appendix  18  UP 
BehindTerminal  Ilbum. 
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Fio.  23. — ConRSB  and  Branchu  of  Ileocouc  Abtbbt. 

be  a  smooth,  unbroken  line,  but  more  frequently  it  will  be  irregular,  resulting 
in  1  or  2  peritoneal  folds  running  from  the  dorsal  cecal  wall  to  the  dorsal  wall. 
These  retrocecal  folds  inelose  a  fossa  known  as  the  retrocecal  fossa.  The  distal 
portion  of  the  appendix  may  be  found  ciirled  up  in  this  space. 

The  vascular  relations  of  the  appendix,  when  it  is  in  a  retrocoHc  position, 
are  important  from  an  operative  standpoint.    As  the  appendix  becomes  cau^t 


Fio.  24. — Ileocouc  Reoion  Showino  Peritoneal  Folds  and  Fosa^e.  Above  the  terminal  flemn 
is  tho  anterior  ileocecal  foH.<ui  limitcd  by  the  an  tenor  vascular  fold.  Below  the  non-vasoular  fold  pai 
ing  from  the  terminal  ileum  to  blend  with  the  posterior  vascular  fold  or  meflentery  of  the  appeiidiz, 
the  two  folds  making  the  posterior  ileocecal  fossa. 
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up  bahind  the  cee-Tini  and  asceiiding  coloiij  its  vaac^ular  mcscntnrv  is  aLso  held  up 
dorsal  to  the  aacending  mesocolon.  As  adhesions  tako  plat^e,  the  ineseiUerioliuii 
becomes  buried  and  retroperitoneal,  and  superimpoaed  iipon  the  vessels  of  the 
appeodix  are  the  vessels  of  the  aseending  colon.  The  hitter  are  thua  eiidan- 
gered  if  an  atteinpt  is  made  to  attack  the  appendicular  vessels  me^ial  to  tho 
colon  (Fig.  25).  If  in  Bueh  an  adiilt  condition  the  colon  and  ceeiira  are  mo- 
bilized  by  cutting  the  peritoneal  refleetioii  alorig  the  outer  margiii  of  the  large 
bowel  and  the  latter  with  its  vessels  is  lifted  f(H'ward  and  inward,  tlie  reinains 
of  the  appendicular  mesenterj  wiU  be  fonnd  dorsal  to  and  free  from  the  colic 
veesela    (Fig.    26).      Praetically    the  ^^_^^ 

retrocolic  appendix  usiiallj  lies  so  far 
to  the  outer  side  of  the  colon  that  its 
ves^ls  may  be  easilj  reached  without 
mohilizing  more  than  the  outer  half  or 
two-third8  of  the  colon.' 

PoBition  witii  Etferenoe  ta  Exteriial 
Iiandmarks«' — After  a  eonsideration  of 
the  ahove  it  wiil  be  seen  to  be  impossi- 
hle  to  mark  out  a  point  on  the  snrface 
of  the  bodj  which  will  alway9  corre- 
spond  to  the  site  of  the  base  of  tlie  ap- 
pendix,  much  leas  its  distal  portion.  In 
the  large  majority  of  cases,  however, 
the  base  of  the  appendix  will  lie  within 
the  region  covered  bv  a  circle  "2^2  in. 
in  diameter^  the  center  of  which  is  1  in. 
below  McBurney's  point*  This  wa8  de- 
flcribed  by  h  i  m  as  a  point  IVi:  to  2  in. 
from  the  anterior  superior  spine  of  the 
ilenm  on  a  line  drawn  toward  the  um- 

bilicus.  The  distance  between  these  2  points,  howeverj  varies  between  ^^/U  in, 
in  a  thin,  srna  11  person  and  as  much  as  12  in.  on  a  large,  fat  abdomen.  The 
junction  of  the  outer  and  middla  thirds  of  this  line  is^  therefore,  a  safer 
criterion. 


\ 


Fio.  25.— CouBSE  or  Ileocolic  Artirit  wbek 

AFP£ND1X  It*  IN  RSTHOrOLIC  POHITION, 


mSTRUMENTS  USED  IN  OPERATIONS  FOR  AFFENDICITIS 

The  f ollowing  articles  shoukl  be  at  hand : 

2  knives. 

2  pairs  šcissors  curved  on  the  flat, 
2  paira  Btraight  B<;i88ora. 
2  pairs  anatomical  forceps, 

^Tliii  dlBrtiflgion  bas  beeD  largelj  t&keti  from  Huatington 's  *'Aiiatomy  of  the  Perlto« 
ntum  and  Abdomen." 
800 
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2  pairs  mouse-tooth  foreeps. 

1  pair  fiiie-pointed  foreeps  (for  invaginutiiiK  j^tump). 
6  skiu  claiiips  (ior  ftistening  towe1s  to  e*ige  of  wound), 
6  artcry  eluiups. 

3  Kocher  damps  with  2^,4  in.  jaws. 


SM- 


<.^  . 


-Af 


^^. 


/.- 


\.ea. 


Fia.  26. — Vascular  Eelattonb  of  Retrocoi*ic  AppiiNDiX-  Body  ciit  acrosa  just  above  Heorotic 
junption  viewed  from  al>ovL\  A,  Aorta;  Ap,  iipp<mdix  lying  tM^iind  the  ceeum  audl  coloti;  1,  teriiii- 
imJ  iiortioii  of  tlie  ileum;  P,  poKrurieul  rrficctiuii  frutn  lu^fral  aspect  of  colon  to  latcml  wall  whi('h 
iniiat  bo  rut  tbrnugh  in  order  to  mohiliae  the  eet'um;  Sni,  aupL-Hor  mi^sentpric  nrt^rj  gi^'in«  off 
colica  dextra  and  later  appcndicular  vcjnscl  wliich  IB  Heca  puasing  doraal  to  colica  d6Xtra  to  reach 
the  ap|>endix;  V.C,  vt?nu  cava;  U,  ureter, 

1  aneurjsm  needle  or  other  Hpraturc  passer* 

4  sponp-c-holders, 

Retractors  of  various  sizes  (to  siiit  abdomiiml  wans  of  differetit  thiokness). 

Self-retaiiiing'  retrat^tors  (if  preferrefJ). 

Actual  cauteTy  or  carbolic  acid. 

Needles:  stnu^ht  iiml  i;un'ed  iiit?estjiial,  t»iirved  surgical  and  skiu  needle. 

Cat^ut^  plaiii,  numbers  1,  2  and  3;  chromic,  niimber  2, 

Pagensterher  thread  or  silk. 

Plate  for  appendis  and  aoiled  inatruments. 

Snction  apparatus. 

Drains. 

Ganze  sponges. 

Gauze  pads. 

Split  gauze  pad, 

Drc?5sing,  adhesive  plasten  binder  and  safety-pins. 

One  of  the  most  9atisfactory  auction  apparatus  is  that  described  by  Kenvou 
and  Pool     (Chap,  VII^  Vol,  1.)     By  meaii^s  a£  tliia  apparatiia  peritoneal  lliiid 
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eaii  W  rcmoved  verv  qinekly,  tliormi^hlv,  aiid  \villi  Httk'  srtiliu;:.  ;mJ  tlie  opera- 
tion  iierd  not  l>e  eiitirrlv  internipted. 

The  drains  most  conimrmlv  nsed  are  riibber  tiibiii|r,  eigarette  driiins  or  (*nni- 
binatiou  drains.  Tlie  rubber  tiibiug  shoiild  be  soft  eiioiigli  not  te  impcril  tlii; 
wall  of  the  intestine.  This  i  a  bes  t  obtained  by  I  on  g  boiling,  Refore  usiiig, 
each  riibl>er  tnbe  slioiibl  be  piilled  ratber  bard  to  teat  it«  friabilitv,  lest  a  piece 
corae  otf  and  te  kept  iui^ide,  resiilting  in  prolnngc^d  draiiiage  or  subseqiicpt  al>- 
eeess.  A  feiie^trated  doiiblc  tube  will  funiisb  fbe  freest  draiiiaire  and  will 
often  alIow  later  irrigatiou.  Tbe  eigurette  drain  is  ma<]e  of  gaiize,  folded  so 
tbere  are  bo  free  edges  and  then  puUed  tbrongh  a  length  of  thin  rnb1>er  cvliuder. 
Cigarette  drains  eaii  lie  niade  bv  wrepping  the  gauze  witb  giitta-pereba  tisBiie. 
Tbe  eigarettc  drain  is  preferable  \vhen  the  oozing  from  a  raw  siiirfaee  is  a  little 
too  great  to  leave  nnprotected,  and  is  preferred  bj  manj  for  ali  flnid  drainage. 
An  objeetion  to  tlie  rubber  tnbing,  altboiigb  it  aIlows  freer  drainage,  is  the 
danger  to  tbe  giit  wh11  from  tbe  preasnre  of  the  tirni  and  often  sharp  edge  of 
the  tnbi?,  A  eondiinatiou  drain  avoids  t  h  is  and  bas  the  advantages  of  botb.  It 
i«  a  double  nibber  tnbe,  !tM>8ely  wrapped  %^itb  O  or  8  lavera  of  ganze  and  in* 
ehiged  in  anotber  thin  rnbber  evlinder,  siniplv  a  donble  tnl>e  inside  a  eigarette. 
The  gauze  ^bonld  eonie  just  to,  bnt  sbonld  not  be  aHovved  to  ecjver,  tbe  Icnver 
»penings  in  tbe  tnbing,  Thia  allow8  fuU  drainage  and  proteeta  the  bo\vel 
from  the  ytiff  tubing. 

The  aponges  and  pada  are  made  of  ganze,  so  folded  as  to  leave  no  expo8ed  ent 
edges.  Tbe  lafter  shonld  be  sewTi  to  prevent  unfolding,  with  a  12-in.  tape 
seenrelv  fasteneil  at  1  eorner,  The  pads  sbonld  be  done  np  in  paekages  of  (>, 
and  carefnllv  eonnted  by  2  people  before  and  after  tbe  operation,  to  make  snre 
none  are  left  in  tbe  wouud.  A  convenient  grade  of  ganze  eontains  28  tbreada 
to  the  ineh  in  one  direetion  and  24  in  the  other.  The  split  pad  is  made  of  abont 
n  laverH  of  ganze,  S  in,  sqnare,  an<l  split  halfway  np  from  one  ed^e,  ali  edges 
lieing  tiirned  in  and  8ewn.  Tli  is  i«  nsed  to  proteet  the  ei^ciini  and  the  reat  of  the 
tield  while  the  appendix  is  being  ent  away  and  the  baae  attended  to, 

Tbe  binder  is  made  of  ranton  tlannel,  witb  a  single  baek  piece  reaehing 
about  to  tbe  niiHaxilbiry  line  on  eaeb  side,  and  baving  4  or  5  tails  on  eaeh  side. 
Each  tail  is  4  in.  wide  and  overlaps  tbe  next  one  1  in,  Thev  shouhl  be  long 
enough  to  rencb  in  tbe  anterior  axinary  line  of  the  opposite  side.  A  narro\\^ 
perineal  bnmi  is  sewn  to  tbe  lowcr  edge,  wbieb  is  passt^d  aronnd  the  thigb  to  be 
pinned  again  to  tbe  lower  edge*  This  prevents  the  binder  and  dreasing  from 
riding  np  and  cxposing  the  wonnd. 


OPEEATIVE  METHOBS  AND  CHOIOE  OF  MEf  HODS 

AOUTB    AFPENDICITIS   WITH0UT    ABSCESS    OR    PEEITOMITIS 


Freparation  of  Patieat.     \Vhrr**  tlie  appendix  is  (puesc*ent,  the  preparation 
be  more  thorongh  than  in  an  emergency  čase.     The  patient  shonld  spend 
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tlic  day  previous  to  the  operation  quietly  and  on  a  simple  diet,  and  shonld  drink 
plenty  of  water.  After  a  light  supper  an  ounce  of  castor  oil  is  given.  The 
whoIe  abdomen  is  shaved  and  thon  scrubbed  with  soap  and  hot  water,  using 
gauze,  for  at  least  5  minutes.  The  shaving  should  include  aH  the  pubie  hair 
below  and  to  the  ensiform  level  above.  A  soap  poultice  follows,  made  with  a 
sohition  of  častile  soap  or  of  tincture  of  green  soap,  1  part  to  8  of  water.  This 
is  left  in  plače  ali  night  A  good  night's  rest  is  important,  and  if  necessarj 
a  mild  sedative  should  be  prescribed.  If  the  operation  is  to  be  perfonned  earij, 
no  food  is  given  in  the  moming.  If  after  12  o'clock,  a  cup  of  clear  broth,  tea 
or  coffee  may  be  given  at  8.  A  soapsuds  enema,  2  or  3  honrs  before  the  opera- 
tion, is  ordered.  One  hour  beforehand  the  soap  poultice  is  removed,  the  whole 
abdomen  is  gently  scrubbed  again  with  soap  and  water  on  gauze  and  then  with 
alcohol,  and  a  sterile  compress  soaked  in  1 :  5,000  bichiorid  is  applied.  This 
remains  in  plače  until  the  patient  is  on  the  table,  when  the  final  scrubbing  takes 
place  with  soap  and  water,  ether,  alcohol  and  bichiorid.  The  bladder  should  be 
emptied  just  before  leaving  for  the  operating  room. 

The  iodiii  method  is  preferred  by  perhaps  a  majority  of  surgeons.  The 
abdomen  is  shaved  the  night  before  and  a  dry  sterile  dressing  applied.  When 
the  patient  is  on  the  operating  table,  a  dilute  tincture  of  iodin  (3  per  cent.)  is 
paintcd  over  the  whole  abdomen  with  gauze  on  a  sponge  holder.  This  is  allowed 
to  dry  for  a  few  minutes  and  should  then  be  wiped  off  with  alcohol.  If  the 
iodin  is  left  on  the  skin  there  is  danger  of  its  being  carried  into  the  abdomen  by 
the  8urgeon's  hand.  Cases  have  been  reported  where  a  plastic  peritonitis  has 
boen  set  up,  with  a  resulting  ileus.  If  the  iodin  is  wiped  ofP  with  alcohol  and  if 
the  towel8  are  clamped  to  the  edges  of  the  wound  before  opening  the  peritoneal 
cavity  this  danger  will  be  greatly  diminished. 

If  the  operation  is  performed  in  an  acute  attack  the  preparation  must  be 
shorter.  The  abdomen  is  shaved  and  scrubbed  as  above,  a  soapsuds  enema 
given  and  the  bladder  emptied.  If  the  other  method  is  to  be  used,  the  shaving 
must  be  done  dry,  as  iodin  does  not  penetrate  a  wet  skin. 

Incisions. — The  2  incisions  most  commonly  used  are  the  intermuscular  and 
the  rectiis. 

THE  INTERMUSCULAR  INCI8I0N.— A  3-in.  incision  18  made  parallel  to 
the  fiberfl  of  the  external  oblique.  The  center  of  this  should  be  midway  between 
the  chief  point  of  tendemess  and  McBurney's  point.  Towels  are  clamped  to 
the  Avound  edp;es  and  the  incision  deepencd  to  and  then  through  the  aponeurosis 
of  the  external  obliqne,  the  latter  being  cut  in  the  direction  of  its  fibers.  After 
bleeding  points  have  been  clamped,  the  aponeurosis  is  separated  from  the  in- 
ternal  oblique  witli  the  finger  for  a  distance  of  an  inch  on  each  side  of  the 
wound,  and  the  edges  of  the  aponeurosis  are  retracted.  The  fibers  of  the  in- 
temal  oblique  and  transversalis  are  then  separated  bluntly  for  a  distance  of  2 
to  3  in.,  at  first  with  closed  scissors,  the  splitting  being  finished  with  retractors. 
This  line  of  separation  is  at  almost  right  angles  to  the  first  cut.  Great  eare 
shonld  be  taken  not  to  cnt  the  branches  of  the  last  dorsal  or  iliohTpogastrie 
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nenret,  wMcli  can  often  be  aeen  m  tlie  wQund.  Tlie  siibae^ment  weakeiiing  of 
tke  mEiclea  in  the  inguinal  regioa.  bas  frequeiitly  lesulted  in  hernia  at  tkat 
point.  These  muscle  edges  being  thcti  retracted,  the  peritoneum  ia  iiext  very 
(?arefullj  lifted  up  in  2  places  witli  inouse-t<joth  forceps  aiifl  a  small  nick  is 
made  with  a  kiiife  or  scissors.  Unlesij  the  grcateat  čare  is  used,  an  underljing 
loop  of  inteutiiie  on  the  onientum  may  be  cut,  esp^eiallv  if  it  is  adherent  to  the 
peritoneuni.  The  peritoneal  edges  are  now  seized  with  artery  elamps,  This 
saves  tirne  in  the  elosure  hiter  oil  As  soon  as  the  peritoneal  cavitv  is  opened, 
the  con  telita  will  d  rop  back,  and  the  opening  can  be  enlarged  with  scissors  in 
both  directiona.  If  the  oinentnm  protnides,  it  muat  be  very  gently  returned 
and  held  out  of  the  way.  An  emptv  sponge-holder  ia  useful  fur  tliis  purpot^e- 
Sometimes  it  will  be  necessarv  to  nse  a  gaiize  pad.  The  peritoneal  cut  niaj  be 
made  parallel  to  the  akin  incision  or  with  the  line  of  the  inner  muscle  splitting. 
If  it  is  fonnd  later  t  ha  t  more  rooin  is  needed,  the  incision  niay  be  enlar«:ed  a  t 
either  extreinity.  At  the  lower  end  it  may  l>e  necessary  to  extend  the  cut  into 
the  rectns  sheath,  or  to  cnt  across  some  of  the  fibers  of  the  internal  oblique  and 
transversalis.  The  musclea  mav  have  to  be  cut  above,  though  often,  where  a 
higher  exp09ure  is  needed,  it  is  better  to  extend  the  spi  i  tt  ing  of  the  external 
oblique  and  then  make  a  new  scparation  of  the  tibcrs  of  the  decper  muscdcs  at 
a  higher  leveL  The  wound  in  the  peritoneum  can  later  be  closed  by  retracting 
the  bridge  of  mnscrle  downward  and  then  npward.  By  this  means  a  large  area 
can  be  covered  through  an  intermuseular  incision, 

THE  RECTUS  INCISION.— The  rectus  incision  is  made  parallel  to  the  outer 
margin  of  the  rectus  muscle,  V2  to  %  in,  mesial  to  it^  ita  center  being  opposite 
a  line  dravvn  between  the  2  anteroauperior  spines,  After  it  has  been  deep- 
ened  throngh  the  anterior  sheath,  the  rectus  muscle  is  either  split  or  retracted 
inward.  The  posterior  sheath  is  then  cut  throngh  with  the  peritoneum  in  the 
same  line  as  the  anterior.  One  must  avoid  wonnding  not  onlv  the  intestine  or 
omentnm  bnt  aiso  the  deep  epigastric  vessels.  Tf  the  latter  are  liable  to  be 
injured  in  the  further  manipnlation  or  in  the  later  sutnrej  it  is  sometimes  wi8er 
to  divide  theni  immediatelv  bet%veen  2  stout  ligatures.  Usuallv  tliev  can  be 
avoided*  Clanips  on  the  peritoneal  edges  will  later  prove  of  valne  during  the 
stage  of  elosure. 

CHOTCE  OF  INCISION.— In  the  large  majoritv  of  cases  the  appendix  can  be 
easilv  reached  throngh  either  of  these  2  ineisions.  The  intermnscular  has  a 
decided  advantage  in  the  laterocolic  and  retrocoHc  appendices  and  is  prcferable 
if  a  drain  is  to  be  left  in.  The  rectus  incision  gives  better  access  to  appendices 
Iying  in  the  pclvis.  It  al  so  permits  of  better  exp]oration  of  other  pelvic  organa 
and  of  tlie  iipper  alKlomen.  A  firmer  woimd  rcsnits  in  rectus  cases  when  the 
muscle  is  pulled  to  the  inner  side  rather  than  split,  but  if  drainage  is  neces- 
»ary,  the  latter  method  gives  a  more  direct  coiirse  for  the  tube  or  cigarette 
drain. 

Loeating  the  Appendir. — ^If  therc  if  aEy  reason  to  snspect  the  presence  of  an 
il>ioesi,  the  general  cavity  tniist  be  protected  by  the  insertion  of  ganze  pads.    Two 
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will  usuallj  be  suMcient,  1  placed  to  the  mesial  side  of  the  cecum  and  1  below  it. 
The  cecEm  may  present  as  soon  as  the  peritoneal  cavity  has  been  opened.  If  it 
does  not,  the  finger  should  be  inserted  and  passed  outward,  hugfgin^  the  ventral  and 
then  the  lateral  ahdominal  wall,  This  will  almoat  always  lead  ta  the  cecum, 
which  can  be  lifted  into  the  woTind.  By  foUomng:  down  the  ventral  longitudinal 
band,  the  base  of  the  appendix  is  lacated.  If  the  cecum  is  not  immediately  found 
in  this  way,  the  finger  shotild  be  swept  across  the  iliac  fossa  until  the  iliac  ves- 
sels  are  felt*  and  then  upward  until  it  is  stopped  by  the  niesentery  of  the  terminal 
ileum.  By  followin|^  this  outward,  the  ileocecal  jnnction  wiU  be  located  at  once, 
Whenever  possible*  the  cecum  should  he  rolled  ont  of  the  wound  and  as  much  as 
possible  of  the  later  work  done  outside  of  the  abdomen.  The  non-vascular  fold 
passin^  from  the  terminal  ileum  down  to  the  cecum  will  often  stand  oet  as  a 
convenient  landmark,  If  these  2  methods  fail  to  idetttify  the  ileocecal  Junction, 
the  possibility  of  non-descent  or  non-rotation  must  be  considered  and  aearch 
made  in  the  subhepatic  or  left  lower  quadrant,  The  ceciiiii  irmv  be  foimd  and 
yet  lin  evkk  nei'  ol"  fhe  ;ippeiulix  aupinir  to  the  eye  or  iinger.  Careful  palpation 
wiil  theu  often  reveal  its  position  behind  the  terminal  ileum  or  cecum.  Even  if 
it  eiiunot  be  felt,  the  eeenm  should  then  be  niohilized  bv  ciitting  through  the  line 
of  the  peritoneal  reflectioii  a!on^  its  onter  and  lower  raar^iu.  By  rolling  the 
ceeum  inward  and  npvvard,  the  appeiidix  \vill  be  found  Iving  in  the  looae  retro- 
peritoneal  areohir  tissue,  or  adherent  to  tlu^  dorsal  wall  of  the  ceeura,  When 
the  appendix  is  found  to  Ije  retrmrecal  and  ert?et,  it  ia  often  safer  and  easier  to 
divide  the  appendix  immediatelv  at  its  base,  between  clanips  or  ligatures.  Botii 
ends  aliould  l>e  cauterized  and  the  stump  attended  to  immediately.  The  ap- 
pendieiihir  veaselg  ean  then  he  tied  oiT,  working  distally  from  the  base  to  the  tip, 
and  the  orgnn  removed.  The  position  of  thc^se  vessels,  Iving  mesial  to  the 
appendix  and  dorsal  to  the  cecum  and  eolon  and  to  their  vessela  (Figs.  35,  26), 
is  the  im|>ortant  far-t  to  remeniber  in  removing  a  retroeolie  appendix. 

ligation  of  the  Mesenterj.- — If  the  inesenterv  of  the  appendls  lies  free,  it 
can  usuallj  be  tied  off  \vith  1  or  2  ligatures.  It  is  hest  to  crush  the  tissues 
first  with  a  long  elamp,  squee^ing  the  fat  away  from  the  line  of  ligature.  This 
clamp  iš  plaeed  so  tbat  it  is  VL*  i^^*-  away  from  the  appendix  cUstallv,  and  reaches 
prnximallyj  alniost  hut  not  quite,  to  the  angle  between  the  base  and  the  cecum, 
čare  heing  taken  not  to  inchide  the  inteatine.  On  removing  the  clamp,  a  liga- 
ture of  heavv  eatgut  ia  passed  with  an  aneurvsm  needle  or  some  other  suitable 
carrier  and  tied  snuglv.  The  mesentorv  is  then  eufc  at  a  suflicient  distance  distal 
to  the  ligature  to  prevent  its  slipping  off.  It  will  often  be  necessarv  to  ligate 
the  vesselš  in  small  seetions,  each  one  heing  eut  after  it  is  tied,  so  as  to  fret? 
the  next  section  to  he  attacked.,  This  is  espeeiallv  trne  in  the  retrocoHc  tvpc 
and  whenever  the  appendix  la  kinked  so  that  the  proximal  portion  of  its  mesen- 
terv  remains  coneealed  until  the  distal  part  is  eut  awav* 

Treatment  of  Stump. — After  the  appcndix  has  l>een  freed  from  its  mesen- 
terj,  the  burving  or  invaginating  suture  is  first  inserted,  The  adjaeent  field  is 
then  proteeted  by  a  split  pad,  and  the  appeiidix  eut  off  between  clamps,  removed 
and  the  base  cauterized. 
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The  S  metliodss  of  treating  tlie  stimip  most  rx>iiiiiioiiij  iiaed  are  ligatioii, 
burjiiig  aiid  invagiiiatioiL 

LIGATION. — Two  clampa  are  tirmlv  placed  on  tbe  appeiidix  V4  i^**  iip^i't. 
tlie  proxiiJial  one  beiug  I/4  in,  frniti  tbe  base.  Tbe  bitter  is  rt  »ni  o  ved,  and  a 
beavv  catgiit  ligature  tied  at  ita  fornier  site.  The  appendix  is  then  cut  off  be- 
tween  these  2  points  and  the  knife  dist*artle<b  Tbe  stnmp  is  carefnlly  hebJ  up 
by  tho  Ugatnre  so  that  tbe  eud  will  not  eontaniiiiate  anv  of  tbe  adjacent  struc- 
tnres,  aad  is  well  eanterized  witli  tlie  aotua!  eauterv,  A  low  bcat  sbould  be  used 
at  the  end  so  that  the  stunip  is  well  eliarred,  A  secmid  ligature  is  then  tied  just 
proximal  to  the  first  in  čase  the  fonner  bas  been  weakencd  by  the  cauterv.  This 
mav  stpieeze  ont  a  little  of  tbe  e^mtents  of  the  appendix,  and  if  so  the  stunip  is 
again  toucbed  with  the  eauterv  at  this  point.  If  the  aetual  eauterj  is  not  avaib 
able,  pure  earbolic  inay  be  used,  being  applied  by  a  little  cotton  on  the  end  of 

k  a  probe  nr  direetor.  It  shouhl  be  followeil  bv  alcnhol  to  stop  it.s  action, 
BUBTING. — iicfore  the  appendix  is  cut  away,  the  purse-string  suture  is  in- 
serted,  This  sbould  be  of  silk  or  Pagenstecber  thread  on  a  round  needle.  The 
needle  is  first  inserteil  on  the  side  of  the  bowel 
ttnvard  tbe  assistant,  so  that  he  mav  moro  eaailv 
tie  tbe  knot,  Tbe  suture  is  made  to  eneircie  the 
base  of  the  appendix  at  a  distanee  of  %  in.  In 
tbe  region  of  tbe  mesen  ter  v  the  nee<lle  niiist  pass 
un(b^r  the  vessels,  stJ  that  when  tbe  suture  is 
pulled  taut,  thev  \vill  he  inehided  (Fig.  27). 
The  suture  should  get  a  good  bite  into  tbe  muj^- 
eular  coat,  but  čare  must  be  taken  to  avoij  pene- 
trating  tbe  I  umen  of  tbe  boweb  The  ends  are 
then  held  looselv  bv  the  assistant,  and  tbe  split 
pad  piaeed  over  the  rest  of  tbe  held.  Tbe  appen- 
dix  is  člamped,  ligatecl,  cut  away  and  cauterized 
as  above.  Tbe  wall  of  the  cecuin  is  next  graspet! 
\vith  thumb  forecp«  a  sb<u*t  (b\stanee  bt^vond  the 
purse-j^tring  antl  lield  up,  tlie  stnnip  ia  crowde(l 
in  witb  .snuill  tbunib  forceps,  wbile  tbe  assiataiit 
ties  the  suture,     A  reinforcing  suture  of  fine  eat- 

Igut  on  a  round  curved  needle  is  then  inserted, 
either  purse-string,  contimious  Lembert  or  Cush- 
uig,  to  further  burv  tbe  stump.  This  last  suture 
can  be  eontinue^l  on  to  bring  tbe  peritoneum  over  the  stuiup  nf  tbe  meiiieHterv. 
INVAGINATiON.- — In  invaginating  tbe  .^tnmp,  tbe  piirse-string  oF  silk  or 
linen  is  inaerted  just  as  before.  A  siinple  pursc-stri ng,  whose  ends  do  im*L  o%er- 
lap,  is  tbe  lii*st  suture.  A  numher  of  otber  fonus  of  introdueing  this  suture 
have  been  devised  but  most  of  tbem  are  open  ti>  tbe  eritii-ism  of  not  ahvavs 
tving  snuglv.  This  is  more  embarrassing  wlieH  \hv  stnmp  is  invaginated  than 
wben  it  is  Hgated  and  buried.     It  is  not  onlv  annoving  to  buve  tbe  purse-string 


FkJ.    27, iNTRODtTlTriON   UF   PURME- 

»TRINU  SPTITRE,  NkCIJLE  FaHS- 
INCl  UNDER  VcS8£Ui  IN  M£»EK- 
TEltT. 
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Btick  and  then  possibIy  break  before  the  invaginated  base  is  caught,  but  the 
danger  from  leakage  and  contamination  is  a  real  one  and  is  to  be  avoided  if 
possible.  For  this  same  reason,  in  introducing  the  purse-string,  the  needle 
should  not  enter  and  leave  the  bowel  wall  too  often.  Five  or  6  poiuts  will  be 
sufScient.    The  purse-string  should  not  be  used  for  traetion  while  it  is  stili  locse 

lest  the  intestinal  wall  be  cut  through  and 
it  be  necessary  to  re-insert  the  suture.  Two 
ciamps  are  placed  on  the  appendix,  and  the 
latter  cut  between  them.  The  stump  is 
then  well  cauterized  close  down  to  the  prox- 
imal  clamp.  The  cecum  is  seized  with 
thumb  forceps  a  little  beyond  the  purse- 
string  suture,  the  proximal  clamp  is  re- 
leased,  and  the  stump  is  invaginated  into 
the  cecum  by  small  thumb  forceps,  while 
the  assistant  ties  the  purse-string. 

AH  the  instruments  that  are  used  in  the 
stage  of  treatment  of  the  stump  should  be 
discarded  after  using  and  the  gloves  thor- 
oughly  wa8hed  at  the  completion  of  this 
stage.  A  small  di-rh  on  which  to  plače  these 
instruments  with  the  appendix  and  split 
pad  will  be  found  useful. 

CHOICE  OF  METHOD. — Simple  ligation 
alone  is  used  by  nianv  operators  in  ali  cases 
(Fig.  28).  It  has  the  advantage  of  sim- 
plicity  and  quickness.  \Vhere  the  cecal 
wall  is  indurated  around  the  base  of  the 
appendix,  it  may  be  impossible  or  unwise 
to  use  either  of  the  other  2  methods.  It  is, 
however,  not  as  safe  as  the  other  methods, 
for  if  the  ligature  should  slip  off.  or  give 
way,  there  is  danger  of  leakage,  infection 
or  fistula  formation. 

Ligation  and  burving  avoid  aH  danger 
of  hemorrhage  from  the  stump  and  at  the 
same  time  shut  the  latter  off  from  the  peri- 
toncal  cavitv,  but  niay  occasionallv  allow  the  formation  of  an  abscess  in  this 
shut  oflF  pocket  (Fig.  29).  Invapuation  shuts  the  stump  off  from  the  peri- 
toueai  cavitv  and  also  al]ows  the  result  of  anv  bleeding  or  infection  to  enter 
the  himen  of  the  bowel  (Fig.  30). 

The  Rctum  of  Cecum  to  the  Abdomen. — The  stump  of  the  mesentery  should 
be  iiispeoted  at  this  point  to  be  surc  of  g(X)d  hemostasis.  If  any  raw  surface 
exists,  it  should  lx;  cover<?d  with  pcritoneum.     The  cecum  is  then  wa9hed  off 


Fia.  30. 
Fi08.    28-30. — DiAGRAMs   Reprebentino 
Sections  throuoh  Cecitm  and  Babe 

OF  ApPENDIX    ^IlEN    LaTTER  HAS  BEBN 

Removed.  Fi^.  28. — Simple  ligation 
of  base.  Fig.  29. — Ligation  and  bury- 
ing.     Fig.  30. — luvereion  of  stump. 


OPEKATIVK    METHODS    AND    CIIOICE    OF    .METHOUS     457 


O 


\ 


with  liot  aaline  and  retiiriied  to  the  abdonien.  Tlie  latter  can  geiierallj  he 
accomplished  by  iifting  up  the  retractors  wlneli  shoiild  be  stili  engaged  inside 
the  peritoiieum,  Tf  tlie  cecum  be  distended  with  gas  this  shoidd  first  be  gently 
8qiieezed  out.  (If  the  stiimp  of  the  appeiidix  is  ritrid  and  hard  to  invert,  a 
devic^3  sometimcfl  emploved  bv  the  late  (■harlcs  McHiiniev  mav  be  iisefiil. 
A  fine  oatgiit  stiteh  is  passed  tbrough  the  stiiuip  and  tied,  The  stitch, 
grasped   in  a  mosquito  clamp,   is  a  povverful   peraiiader  toward  inversion* — 

ElJITOK. 

Closure. — After  making  sure  that  ali  pads  and  instruments  are  accounted 
for^  and  that  the  field  is  drv,  the  peritonenm  is  aeized  with  2  or  S  clamps  on  each 
side  and  by  these  held  up  \vbile  its  cnt  edges  are  mwn  witb  number  2  plain  eat- 
giit.  This  mav  be  done  \vith  a  siinpie  nmuing  or  a  eontiniioiis  raattress  stitch, 
With  the  latter  the  needle  is  inserted  at  rigbt  angles  to  the  cut  edges  in  an 
alternating  direction.  This  e-verta  the  edges  and 
give8  a  little  greater  apposition  of  peritoneal  snrfaee, 
but  takes  a  little  longer  to  iiisert  Tbis  sit  ture  alsi> 
lessens  the  danger  of  the  omentum  or  intestinal  snr- 
face  beenming  adlierent  to  the  sear. 

WheiL  the  serous  coat  of  the  appendix  is  involved  in 
the  inflaminatorj  procesi,  it  is  teeming  with  bacteria 
and  must  be  treated  aa  an  infective  agent,  It  shauld  be 
wT&pped  with  gauze  aa  »oon  as  it  is  freed  from  its  bed. 
The  niEscElar  planeš  will  ia  ali  probability  have  been 
ei^posed  and  after  tke  peritoneum  is  closed,  they  should 
in  snch  cases  be  well  washed  out  with  peroxid  and  salt 
solution.  This  will  lessen  the  danger  of  intramural  ab- 
scess*  Two  or  3  internipted  eatgut  sntiires  will  be 
Biiffieient  to  bring  the  deep  rniisele  together.  Čare 
must   be   taken   to    reaeh   the   tran^versalis   muisele, 

whieh  retracts  more  than  the  internal  oblifjue,  and  mav  need  an  individnal 
sntnro  line.  These  miisele  sntnres  shoiiM  not  be  tieil  tighriv  enongh  to  ehoke 
the  i  ne  hi  ded  tibers.  If  it  bas  been  neeessarv  to  cut  acrosa  the  fibers  of  the 
deeper  muBclea,  the  cut  edges  »bonld  be  brougbt  together  with  a  raattress  stiture, 
preferablv  of  chromic  eatgut.  The  external  oblique  is  tlien  closed  with  a  con- 
tinuous  miture  of  plain  eatgut.  Before  suturing  tbe  sktn,  it  is  well  to  pnt  in 
one  or  two  3ilk\vorni-giit  sntures  whieb  inchide  tbe  externa!  aponenrosis  and 
skin.  These  will  tend  to  obliterate  any  dead  space  (see  Voh  I,  Chap,  IT), 
For  skin  closure,  nilk  and  borsehair  are  perbapn  tbe  favorite  nuiterials,  with  a 
varietv  of  diiferent  stitches.  Tbe  tvvo  8ilkworni-gut  sntnres  will  often  snftice 
in  an  intermnscular  ineision,  if  thev  are  inaerted  in  a  horizontal  plane,  rather 
than  at  right  angles  to  tbe  wonnd»  so  as  to  cmmteraet  tbe  tendency  of  the 
uiesiul  edge  to  drag  downwanl   (Fig.  »^l). 

Dressing. — A  thin  gauze  pa<U  wrnng  out  in  1  per  eent,  formalin*  is  laid  on 
th(?  \vonnd  and  over  this  a  foldcd  half  yar<l  of  ganze,  \vbieb  is  held  in  p1acQ 
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with  adhesive  straps  (see  Vol.  I,  Chap.  II).    A  layer  of  absorbent  cotton  and  a 
snug  binder  complete  the  dressing. 

Before  applying  the  binder  the  skin  surface  should  be  thoronghlj  dried  off. 
To  accomplish  this,  the  patient  should  be  lifted  by  gripping  the  femoral 
trochanters,  so  that  the  bend  will  take  plače  mostly  at  the  hips.  The  siidden 
lifting  of  a  patient  bv  an  energetic  orderly  or  house  ofRcer,  who  seizes  him  by 
the  loins,  brings  a  inarked  strain  on  the  ligaments  of  the  Inmbar  vertebrse,  which 
is  apt  to  be  followed  by  severe  backache  lasting  for  days.  He  is  then  placed 
gently  on  the  stretcher,  covered  with  a  hot  blanket,  well  wrapped  up  and  car^ 
ried  back  to  bed. 


AOUTE  APPENDICITIS  W1TH  ACOTE  LOOAIi  PEBITONITIS 

The  procedure  here  is  the  same  for  the  simple  removal  of  the  appendiXy  ex- 
cept  that  as  soon  as  the  peritoneal  cavity  is  opened  the  fluid,  if  very  turbid^ 
is  removed  by  a  snction  apparatns  and  pads  are  placed  before  searching  for  the 
appendix.  During  the  early  hours  of  peritoneal  inflammation,  the  flnid  is  )nade 
np  largely  of  serum  rich  in  antibodies  and  leukocytes.  They  represent  the  at- 
tempt  the  body  is  making  to  resist  the  invading  enemy.  By  removing  this  flnid 
we  decrease  the  local  resistance  and  do  more  harm  than  good.  As  the  process  ad- 
vances  and  the  fluid  becomcs  turbid  froni  the  presence  of  dead  body  cells  and 
both  dead  and  living  bacteria,  we  probably  relieve  the  peritoneum  by  removing 
as  much  fluid  as  possible,  providing  it  can  be  done  without  uudue  trauma.  Ex- 
cessive  sponging  does  more  harm  than  good,  but  a  properly  protected  snction 
apparatns  does  very  little  damage  and  wastes  but  little  time. 

After  the  appendix  has  boeu  removed  and  the  base  attended  to,  the  pelvis 
and  right  laterocolic  gutter  should  be  explored  to  make  sure  no  coUection  of  fluid 
CKists  in  either  plače.  If  the  amount  of  fluid  is  small  and  the  visceral  peri- 
toneum is  oniv  slightlv  congcsted,  the  wound  mav  be  closed  without  drainagc. 
But  if  the  fluid  is  getting  turbid  and  especially  if  the  peritoneum  looks  raw  and 
has  lost  its  shinv  appearance,  a  drain  should  be  inserted.  This  may  be  removed 
at  the  end  of  from  24  to  48  hours  if  the  drainage  is  slight,  with  practically  no 
delav  in  the  convalescence.  If  a  subsequent  peritoneal  abscess  should  form  it 
wi]]  point  along  this  tract  much  more  readilv  than  if  no  drain  was  inserted. 
When  in  donbt,  drain. 


ACOTE    APPENDICITIS   WITH    ABSCESS 

The  inain  object  in  these  cases  should  be  to  bring  the  patient  safely  through 
the  presont  attack.  To  accomplish  this,  the  primarv  indication  is  to  drain  the 
abscess  cavitv.  Bemoval  of  the  appendix  is  desi rahle  if  it  can  be  easily  and 
safelv  accomplishcd,  but  it  is  ofUm  wiser  to  Icave  it  behind.  A  (iareful  and 
thorough  phvsical  examination,  including  a  re<*tal  examination,  should  always 
be  made,  in  order  to  determine  bcforehand,  as  far  as  possible,  the  exact  estent 
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and  Jislribiiht^ii  uf  tlir.  |)ror(!ss.  An  akscess  nt  tliti  Hite  uf  tlic  a|i|ii!nt!ix  iiuiv  1m* 
but  tiw  prinuirv  f<H'us  with  extenHioii  tti  tlio  pelvlt^^  acn^as  tci  tJie  left  sidr",  in  tbt! 
laterocolic  n^itter,  iip  to  tbe  subplirenic  region,  or  vvitli  retrop<?rit<meal  cullec- 
tions  behiiid  tbe  eeeiiin  or  colon,  and  mneb  vabiable  evidence  as  to  tbe  exist- 
enee  of  sneb  exteni*iong  ean  be  obtaiiied  before  tbe  patient  is  anestlietized,  If 
poasible,  free  drainage  shoiUtl  be  fiiniisbed  to  ali  existing  colleetions  of  ptis.  Tbo 
ineisi(*n  sliould  be  a  geiierons  one  and  so  plaeed  as  to  open  first  of  aH  tbe  free 
peritoiieal  cavitj.  Tlie  important  (.[ue^tiun  of  wbetber  tbis  is  involved  or  nut 
can  tbuB  he  ans\vered  earlv,  and  with  lesa  danger  of  spreading  tbe  infection.  At 
tbe  sanie  tirne  tlie  general  extent  of  tbe  proeess  can  be  deterniined  and  tbe  exist- 
enee  of  pelvic  or  laterocolic  extension8  discovered.  The  general  cavitv  is  tben 
proteeted  witli  ganze  pads  and  tbe  abscess  attacked.  If  tbe  onientnin  overlie^ 
the  mass,  cmbarrassing  bemorrbage  mav  resnlt  froin  oinental  vessels  torn  in 
going  directlv  through.  For  tbis  reason  tbe  approaeb  slKUild  be  froni  tbe  lateral 
aspeet.  By  passing  tbe  finger  gentiv  aronnd  betwecn  tbe  raneiitnni  aiid  tlie 
parietes,  a  line  of  cleavage  will  be  fouiid  opening  into  the  abscess. 

As  soon  as  pns  is  eneoiintered,  the  snetion  tip  is  introdneetl  and  tbe  contenta 
evaeuated.  If  tbis  is  not  at  bii,nd  tbe  pus  must  be  removed  by  verv  gentle  and 
careful  spunging.  (Open  the  abacesa  carefnllv  by  a  small  opening,  ao  tbat  the 
pns  mav  be  taken  iip  by  sponges  as  fast  as  it  escapes,  i,  e.,  if  no  snetion  device 
is  at  band, — Editor,)  Fnrtber  procednres  will  varv  with  the  dnration  of  tbe 
procese.  During  tbe  brst  few  davs  tbe  adbesions  between  tbe  adjaeent  peritoneal 
gurfaces  are  stili  soft  and  fibrinons,  and  ean  be  gentlj  separated  witbout  bleed- 
ing.  With  sueb  etvnditions,  it  is  snfe  and  wise  to  loeate  and  reniove  tlie  appen- 
dix,  if  the  patientAs  general  condition  warrants  spending  tbe  atlditional  tirne. 
But  after  :\  or  4  dajs  theae  adbesiona  become  more  den»e  and  vaseular,  so  that 
as  they  are  separated  tbev  not  onlv  bleed  but  offer  free  opportunities  for  fnrther 
absorption.  If  tbe  appendix  presents  and  ean  be  qnickly  and  easilj  removed,  it 
should  be,  otherwise  it  is  safer  to  leave  it  bebind,  eitber  to  alongh  ont  later  or 
posftiblv  be  removefl  at  a  later  operation.  If  any  fnrtber  pockets  of  pns  exi8t, 
their  presence  mnst  be  determined  and  full  drainage  afforded.  It  will  often  be 
wiser  to  iiisnre  dependent  drainage  by  additional  ineisi^ins,  a  štab  wonnd  in 
the  loin  for  laterocolic  or  retrocolic  colleetions  or  a  posterior  eolpotomy  for  a 
pelvic  exten8ion  in  wonien.  If  there  be  more  than  1  poeket^  eaeb  nnist  reeeive 
a  drain  of  its  own,  whieh  shonld  reaeh  \vell  to  the  bottom  of  tbe  C4ivity,  Tbe 
wound  is  tben  ehiaed  around  the  drains  withont  wa8hing  oiit  tbe  cavity,  Irri- 
gation  is  too  apt  to  lead  to  fnrther  spreading  of  tbe  infeetion.  (For  nianv  year8 
at  the  New  York  Hospitalj  we  bave  abandoned  irrigation  and  nsc  suction  alone. 
Editok») 

AO0TE    APPENDIOITIS    WIfH    A0UTE    DOTUSE    PERITONITIS 

Tbe  indirations  in  tbis  group  are  to  afford  proper  drainage  and  removo 
tbe  appendix  with  as  little  tranma  and  as  quiekly  as  possibk?.     Any  uinieces8ary 


460  APPENDICITIS 

prolongation  of  the  operation  will  lessen  materiallj  the  patient'8  chanoes  of 
recovery.  As  soon  as  the  peritoneum  is  opened,  the  fluid  is  removed  with  the 
suction  apparatus  and  the  appendix  located.  The  latter  can  often  be  done  while 
the  siiction  tip  is  stili  in  placc.  After  removing  the  appendix,  it  is  often  better 
siinply  to  ligate  and  cauterize  the  base,  omitting  the  invaginating  or  buijing, 
even  when  the  cecum  is  not  infiltrated,  simply  to  save  that  much  tirne.  A  drain 
to  the  bottom  of  the  pelvis,  leading  by  the  appendix  stump,  is  inserted,  ,and  the 
wound  closed  as  rapidly  as  possible.  The  eoils  of  intestine  should  be  handled 
as  little  as  possible,  as  the  shock  from  this  procedure  and  from  expo8ure  to  the 
air  will  add  greatly  to  the  risk  of  the  operation.  The  partial  eventratioa  witli 
painstaking  peritoneal  toilet  f ormerlj  practiced  wa8  one  of  the  main  oauses  of  the 
earlj  high  mortalitj  in  these  cases.  Extensive  washing  of  the  peritoneal  cavity 
with  a  double  eurrent  tube  or  by  other  methods  is  stili  practiced  by  some  aur- 
geons.  The  gain,  however,  is  probably  outbalanced  by  the  bad  effects  of  the 
added  tirne  and  trauma.  A  quart  or  2  of  hot  saline,  either  poured  into  the 
wound  or  allowed  to  run  in  through  the  drain  while  the  wound  is  being  closed, 
will  often  act  as  a  valuable  stimulant  to  tide  over  a  patient  who  needs  the  fluid. 
This  should  onlv  be  done  after  the  major  portion  of  the  peritonitic  fluid  has 
been  removed.  When  the  patient's  condition  is  very  critical,  it  is  unwi8e  to 
prolong  the  search  for  the  appendix  beyond  a  few  minutes.  Simple  drainage 
will  offer  better  hope  than  too  long  an  operation.  The  shorter  and  gentler  the 
operation  in  these  cases  the  greater  the  chance  for  recovery. 


AOUTE  APPENDICITIS  WITU  PROOBEBSIVE  nBBINOPTTBULENT  PEBITONITI8 

With  this  very  fatal  tvpe  of  peritonitis,  there  is  little  hope  of  success.  Here 
again  most  valuable  evidence  can  be  obtained  by  a  careful  physical  examina- 
tion  of  outlving  centers  of  suppuration  before  operation.  Frequently,  however, 
we  will  be  balked  by  the  mental  condition  of  the  patient,  if  his  sensorium  is  so 
dulled  by  the  absorption  of  the  products  of  the  disease  as  to  make  any  localiza- 
tion  of  tenderness  verv  difficult.  The  appendix  should  be  removed  as  quickly  as 
possible  and  drainago  instituted  for  the  adjacent  pockets  of  pus.  The  raw  sur- 
faces  bared  bv  strenuous  attempts  to  open  further  pockets  do  more  harm  than 
good,  becauso  of  the  added  absorption.  If  any  of  the  more  widely  situated  ex- 
tensions  can  be  located,  thev  should  be  drained  through  additional  incisions. 

(Even  in  these  bad  cases,  the  suction  tube,  used  with  great  gentlenen,  insinii- 
ated  into  the  severa!  regions  where  pus  pockets  are  most  often  formed  in  these 
cases,  may  save  life.  The  following  is  the  routine  eniployed  hj  me.  The  luo- 
tion  tube  is  passed  first  into  the  pelvis;  next,  along  the  outer  surfaoe  of  the 
ascending  colon  to  the  liver;  next,  straight  across  the  abdomen  beneath  the 
omentum  to  the  left  flank.  Finally,  the  tube  is  again  passed  to  the  bottom  of 
the  pelvis.    The  abdomen  is  gently  massaged  meanwhile. — Editob.) 
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ABTBNBlcmiB    WITHOUT    ABSC?ESS    OR    PEEITONITIS 

Betum  from  the  Operating  Eoom« — ^Diiring  the  retiirn  froiii  the  operating 
room  tLe  patieiit  shinil*i  bc  well  \vrappe«l  up  luid  iiei^ompiinied  bv  a  dix*torj  or 
a  t  least  a  uurse.  Accidents  siieh  as  reapiratorv  obstniction  from  relaxed  tonguo 
musclea*  or  inspired  vnmitus  liavo  (icciiiTcd  aiid  m  ust  be  giiarded  agaiiist. 

Poature. — The  patient  is  pla^ed  on  his  back  in  bed»  wTapped  in  warmcd 
blankets,  with  hot  water  bagi  or  electrio  pads  KEAE  but  not  toncMnif  his  feet. 
The  head  must  be  suffieientlj  exteDded  tu  insiire^free  respjration  utidis  best 
turned  to  one  side.  A  small  pillow  under  the  oppnsite  shoiilder  \vill  aid  in 
maintaining  this  position,  After  the  patient  has  reeovered  from  the  anesthetic, 
a  low  Fowler's  poaition  will  bc  fouiid  more  comfortable  than  the  fiill  stipine. 
This  is  best  obtaiiied  bv  a  Gatch  bed,  whit'h  aliows  the  liead  half  of  the  mattress 
to  be  tilted  upward,  wbile  tho  lower  half  is  aiigled  forward  at  the  kiiee  leve!.. 
The  same  postiire  ean  also  be  obtained  by  a  back  rest  or  pillow9  beneath  the 
ehouldera  and  some  support  iinder  the  kiiees,  The  extremc  himbar  lordosis 
associated  with  the  snpiiio  positiou  ia  thiis  avoided  and  the  wliole  hod  v  is 
relaxed.  This  h^^^perlordosis  maj  be  one  of  the  causes  of  postoperative 
backache. 

The  attempt  to  get  patients  on  their  feet  after  a  few  dajs  has  not  proved 
■nocessful,  and  the  more  conserv-ative  siirgeons  do  not  allow  their  simple  ap- 
pt?ndicectomy  cases  to  sit  in  a  chair  nntil  aboiit  the  scventh  to  the  niuth  dav. 
(The  niiith  dav  to  get  ont  of  bed. — ^Editoe. )  A  single  half  hoiir  is  snfticieTit 
for  the  tirst  dav  and  2  1-hoiir  intervale  the  second.  After  that  a  few  stepa  are 
tried,  and  wa]king  gradu  ali  v  increased  nntil  at  the  cnd  of  the  second  weck  the 
patient  is  nsuallv  ahle  to  leavc  the  hoapitah  The  after-tnmtmont  shonld  not 
ceaae  at  this  point.  The  tendencv  then  ia  to  bid  the  patient  farevvell,  telling 
him  to  take  good  čare  of  himaelf  for  a  while.  TTe  is  apt  to  follow  the  advice  for 
a  vveek  or  so,  then  take  np  hm  fiill  dailv  routine  witli  perhaps  alnamt  fnll  vrgon 
But  he  aoon  finda  that  hc  ti  res  casilj,  concentration  is  poor  and  general  ctti- 
ciency  is  well  belf>w  par.  Often  it  is  6  months  or  a  year  before  he  reallv  re- 
covers  his  fnll  working  capacitv,  After  any  abdominal  operation  it  ahouhl  be 
at  least  4  wcekaj  and  better  B,  before  patients  begin  thtnr  nonnal  dailj  rontine 
whethcr  it  he  the  eares  of  honsckecping,  sociat  rcqnirementg,  or  bnsiness.  The 
retum  to  work  shonld  be  gradnal  with  shortened  honrs  at  first  and  aa  complete 
a  rest  between  work  honrs  aa  poasible.  Siniple  diet  and  eariv  bedtimCj  exerf'iae 
moderate  both  as  to  (jnalitv  and  qnantity,  and  rcgnlation  of  the  bowels  are  indi- 
eated,  Woraen  shonld  be  nrged  to  partiallv  nndress  and  He  down  withont  a 
book,  for  at  least  an  honr  after  hinch,  not  cmlv  when  eoiivenient,  bnt  everv  dav. 
It  is  better  if  thev  sleep,  bnt  this  is  not  neceasarv.  Thev  ahonld  be  nrged  to 
atop  before  thev  get  tired.  The  direction  of  the  after-care  of  theae  patients  is 
qiiite  as  iniportant  a  part  of  the  treatmont  as  removing  tho  stitehes.    Tho  com- 
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plete  retiirn  to  normal  is  not  aecomplished  at  tbe  eiid  of  2  wock8  nor  of  6. 
Three  months  is  early  and  it  is  more  often  6. 

Sedatives. — The  necessitj-  for  sedati  ves  will  varv  aceording  to  the  individual. 
Some  patients  v\-ill  be  able  to  go  throiigh  the  \vhole  period  withoiit  any  drug. 
If  this  can  be  done  without  too  much  suffering,  it  will  shorten  the  period  of 
discomfort  and  is  ahvavs  to  be  hopcd  for.  It  can  be  more  frequently  attained 
if  the  patient  is  \varnc(l  ahead  of  tinie  that  a  certain  amonnt  of  pain  and  dis- 
comfort must  be  expected,  and  that  it  is  nothing  alarming.  A  grain  of  codein 
phosphatc  hyp()dermatically  mav  be  sufficient,  and  this  can  be  safely  repeatcd 
after  l^  hours.  Whcn  the  restlessness  or  pain  is  extreme,  morphin  luav  be 
neccssaj^v  and  should  be  giveu  in  fnll  V^-gr.  doses  when  needed.  Auothcr  indi- 
cation  for  morphin  is  when  the  attack  has  bcen  preceded  or  accompanied  by 
diarrhea  and  the  excessive  peristalsis  needs  quieting.  When  the  patient  is  of 
a  nervous  and  apprehensive  natnre,  great  benefit  will  be  obtained  from  2  or  3 
riO-gr.  dosos  of  sodiimi  bromid  given  at  .3-honr  intorva^s  before  the  operation, 
and  followed  soon  afterward  by  a  dram  of  the  same  drug  by  rectnm.  If  the  lat- 
ter  is  given  in  4  oz.  of  water  at  J 10°  F.  it  will  be  well  retained.  This  can  he  re- 
peated  everv  (»  to  8  hours  in  30-gr.  doses  for  the  first  24  to  30  hours,  with  ex- 
cellent  results. 

Feeding. — Water  should  not  be  started  until  O  hours  after  the  last  vomiting, 
and  thcn  in  dram  doses,  either  hot  or  cold,  everv  15  minutes,  gradually  increas- 
ing  the  amounts  and  intervals.  In  starting  brotlis,  albumen  \vater,  tea,  cofFee, 
kumvss,  etc,  one  should  be  guided  8omewhat  by  the  patient's  desiro  and  the 
araount  of  persistcnce  of  the  nausea.  They  are  usuallv  ready  for  these  during 
the  second  or  third  12  hours.  It  is  wiscr  not  to  bcgin  on  "soft  diet"  until  the 
bowel8  have  moved.  Then  custard,  junket,  toast,  boiled  or  poached  eggs,  milk 
toast  and  cereals  can  be  used  until  the  fourth  or  fifth  dav,  when  a  general  light, 
simple  diet  mav  l)e  orderod. 

Bowels. — The  happiest  sohiti(m  of  this  problem  is  to  have  the  bowel8  movo 
spontanoouslv  on  the  second  or  third  dav.  With  no  distention  or  absorption 
svmptoms,  \vc  mav'  wait  even  until  the  fourth  dav.  A  small  soapsuds  enema 
may  thon  be  ali  that  is  neccssarv.  The  condition  of  the  intestinal  tract  at  the 
tirno  of  the  oporation  nnist  be  considered ;  \vhother  it  was  rather  emptv  as  a 
result  of  (liarrhca  or  cathartics  prrviouslv  taken ;  or  whether  it  was  well  loaded; 
whetli(M-  the  patient  had  been  on  a  vorv  restricted  diet  for  a  while.  or  whether  hc 
had  been  eating  a  normal  or  excessive  amount.  A  mild  laxative  pili  at  niglit  or 
a  morning  saline  are  indicated  if  the  simple  enema  is  inaufficient.  When  there 
is  a  loaded  intestine,  with  coated  tongue  and  other  absorption  svmptoms,  or 
where  tliero  are  considerable  fermentation  and  gas  formation,  with  no  retum 
of  the  appetite,  a  full  dose  of  calomel  will  be  of  great  assistance.  Ten  1/10-gr. 
doses  or  O  quarter  grains  should  be  given  at  15-  to  30-minute  inten^als  and  fol- 
lowed  in  2  hours  bv  a  saline.  (J  wait  O  to  S  hours. — EmTOR.)  If  there  is  no 
result  2  or  *>  hours  later  a  soapsuds  enema  is  indicated.  Four  to  6  drams  of 
castor  oil  may  be  preferred  to  the  calomel  and  saline.     After  the  bowel8  have 
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]:)eeii  unčo  well  start.ed,  a  mil  J  nightlv  pili  ur  ii  iiuvriiiiig  saliiic  will  umuiHv 
sutiii!C  it"  aiijtliing  at  ull  is  iieedccL  It  is  nnich  lietter  to  give  a  srna  1 1  dose  everv 
day  tlian  a  more  aggresaive  treatment  every  ^  or  4  dajs.  Tli€  iiitestinal  paresi« 
followiog  the  exposiire  aiid  nianipulation  at  the  tirne  of  operatioo  iisiiallv  siil>- 
sides  after  12  to  24  hours.  The  reaumptioii  of  peristalsia  is  irrcgular  at  first, 
80  that  the  various  seginents  are  not  actiiig  in  niiisun.  TIuh  in  very  Hkelv  to  be 
aecompanied  by  eolickv  paiiis,  which  loav  be  quite  severe  and  are  usuallv  de- 
scribed  as  '*gas  pa  i  i  is."  Thev  mav  be  alleviated  by  the  local  applieutioii  of  beat, 
by  enemata  or  bot  saline  irrigatiuiis.  Tbt^  tiikiiig  of  food  wi]|  ofteu  lielp  to  regii- 
lat€  and  sjateniatize  tbia  faulty  peristalsis.  When  it  is  ac<xiinpaniod  bv  dis- 
tention  and  tends  to  beeome  more  pronoimeed,  tbe  pnssibilitv  of  nieehanical 
ilciis  must  be  reeognized, 

Bressing-s. — If  the  temperature  is  nomial  and  there  is  no  abnornml  teu- 
derness  in  the  wound,  the  pri  ni  a  ry  dressiiig  niav  be  left  in  plaee  for  5  to  7  dajs. 
The  stitchea  are  tbeii  removed^  and  tbe  wound  may  be  reinfnreed  by  srna  11  strips 
of  adbesive  plaster  which  ha  ve  bccn  tirst  passed  over  an  alcohol  flame.  Toucb- 
ing  eaeh  stitch  bole  witli  a  little  tinctnre  of  iodin,  before  pnlling  thrnngb  the 
silk  or  other  sntnre  material,  is  a  little  extra  preeantion  against  stitch  infectiom 
The  abdominal  binder  inav  \ye  disearded  after  the  tentb  day,  imless  the  ineision 
has  beeu  nnusnallv  iarge  or  the  tniisele  fibers  h  a  ve  been  eiit  aerosa,  when  it  is 
indicated  for  3  weeks. 

APFENDICITIS    WITH   LOOAUZED    ABSCESS 

Tbese  patients  shoidd  retnam  in  bed  nntil  the  wound  healing  has  reached 
the  level  of  the  external  oblit|ne.  An  exeeption  to  this  can  be  made  if  a  small 
sinus  with  sligbt  diseharge  persists  for  some  weeks,  when  the  patier«t  nuiv  be 
allovved  up  and  about  as  soon  as  ali  other  local  s\Tnptom9  have  disappearcd.  The 
dressings  sbonld  be  ehanged  on  the  seeond  day  after  the  operation,  and  fre- 
qnently  enongh  after  that  to  prevent  env  baeking  up  of  the  disdiarge.  When 
t!ie  latter  is  eopions,  this  mav  be  neeessarv  2  to  H  titnes  a  day  for  a  vvbile,  Irri- 
gations  with  bot  saline  solution  \vill  aid  in  getting  rid  of  the  he^vier  nccrotic 
partieles  or  the  more  tenaeious  pus.  Great  čare  mnat  be  observed  to  see  that 
fret*  exit  for  tbe  sfilntion  is  allowed  and  that  a  gentle  stream  is  used.  The  irri- 
gating  jar  sbould  not  be  held  more  than  S  to  12  in,  above  tbe  wonnd  level. 
Drains  are  to  be  shortened  gradnallv  and  removed  onlv  when  the  amnnnt 
of  diseharge  warnints  it,  The  custoni  of  blo\ving  out  the  eavitv  with 
dilute  peroxid  ahonld  only  be  pemiitted  wben  tbere  is  a  large  drainage 
tnbe,  and  after  the  abseess  eavity  is  well  walled  off  from  the  general  peri- 
toneum,  The  force  of  the  bubbling  gas  is  snfficieiit*  if  restrained,  to  break 
dowii  the  softer  adhesions  and  allow  an  extension  of  the  procesa.  For  this 
reason  also  the  sjrringe  ahould  be  quickly  withdrawn  from  the  end  of 
the  tube.  (Peroxid  irrigations  I  regard  as  dangeroua  in  these  eases.^ — 
EniToR. 
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APPENDIOITIS   WITH    SPREADINa   PEMT0NITI8 

Postnre.- — Fowler's  position  is  of  tlie  utmost  importauce  iu  these  cases  and 
will  add  greatly  to  their  comfort,  as  well  as  the  more  important  tendencj  to 
localize  the  inilammatory  process.  (More  important  for  the  easier  eipulaion  of 
stomach  gas  than  for  any  other  reason. — Editoe.) 

Best  for  the  Inflamed  Feritoneal  Surfaces. — Rest  for  the  inflamed  peritoneal 
surfaces  is  iudicated,  and  this  is  bcst  obtained  bj  stopping  peristalsis.  Morphin 
hypodennically  and  an  empty  stomach  are  the  2  most  efficacious  means.  Lav- 
age  shoiild  be  rcpeated  as  long  as  there  is  any  vomiting  or  any  tendencj  for  the 
stomach  to  fill  up  from  below.  The  body  craves  fluid  and  it  must  be  supplied, 
but  it  will  not  be  absorbed  from  a  vomiting  stomach.  A  large  quantity  of  salt 
solution,  however,  will  be  absorbed  from  the  large  bowel.  The  3  way8  of  sup- 
plying  this  are  by  the  continuous  drip,  6-  or  8-oz.  enemata,  and  rectal  irriga- 
tions.  AU  3  are  useful,  either  alone  or  used  altemately.  More  fluid  will  be 
absorbed  from  the  first  method  if  it  is  retained,  and  this  depends  very  largely 
on  attention  to  details.  A  firm  tip  should  be  used,  just  long  enough  to  pass 
well  by  the  sphincter  and  so  arranged  as  to  lie  comfortably  in  the  anal  canal 
without  pressure.  The  container  should  be  low  enough  so  that  any  inerease 
in  intra-abdorainal  pressure,  such  as  from  cough,  hiccough,  or  straining,  can 
force  the  fluid  back  inside  the  tube.  The  latter  2  methods  should  be  employed 
at  4-hour  intervals.  In  addition  to  the  rectal  route,  it  may  be  nece88ary  to  give 
the  salt  solution  subcutaneou8ly  or  intravenously.  The  administration  of  sufli- 
cient  salt  solution  is  the  most  important  part  of  the  after-treatment  of  peri- 
tonitis,  and  too  much  personal  attention  cannot  be  paid  to  it. 


DANOERS  AND  DIFFICULTIES 

Hematoma  of  Wall. — Unless  ali  bleeding  points  are  carefully  ligated^  hema- 
tomata  inav  follow.  In  the  subcutaneous  tissue  these  are  of  little  importanoe 
and,  if  promptlv  evacuated,  will  not  delay  the  convalescence.  If  they  occur  in 
the  niuscles  and  are  of  large  size,  they  may  materially  delay  firm  healing. 
Small  uninfected  hcniatomata  are  absorbed  in  a  few  weeks  and  need  not  be 
disturbed,  but  the  larger  ones  must  be  opened,  the  clot  evacuated,  and  the  cavity 
packed.  The  hematoma  mav  become  infected;  if  this  occurs,  it  should  be 
oi>ened  and  drainod  as  soon  as  recognizcd. 

Hemia. — Ilemia  following  appendiccctomv  mav  result  from  2  causes,  pro- 
longed  (Irainage  or  nerve  injury.  Where  a  drain  has  been  used  for  a  long 
period,  the  woTmd  mav  heal  without  approximation  of  the  muscle  edges,  80  that 
a  weak  spot  is  left  at  the  former  site  of  the  drain.  The  abdominal  wall  may 
later  on  ^ivc  \vay  at  this  point  and  allow  the  protrusion  of  abdominal  contents. 
The  branclies  of  the  twolfth  dorsal  and  ileohvpogastric  nerves  are  very  likelj  to 
be  wounded  in  making  an  intermuscular  incision,  unless  the  deep  musoles  are 
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Split  mul  M^irdViitM  with  blinit  disi^sectioii.  This  sometimes  resiilt«  in  a  weak' 
iieas  ot'  tlio  iilKlniniiial  wall  below  aiitl  meaial  to  the  »car,  which  inay  lead  to  the 
foroiatioii  ot'  veiitral  or  in^iinal  beriiia, 

Miiscle  Atrophj, — lii  nplitting  the  rectus  or  pulling  it  to  one  side,  snfficient 
nervr  hnuu-lies  inuv  he  ^livided  to  result  in  atropliv  of  the  portion  of  the  nni^ole 
w}nc4i  liea  to  the  mesial  side  of  the  scan 

Wottnds  of  the  Omentum  or  Intcstinc— -AVouiids  of  the  omentnm  or  iotcstine 
mado  in  entering  the  peritoiunun  eaii  generali  v  he  avoided  by  liftiiig  the  latter 
op  hetvveen  thunilj  forceps.  \Vlien  these  struetures  are  adherent,  howeverj 
injurv  is  sooictiinca  ooavoidahle.  Siicb  a  wound  shouKl  be  inimediatelj  re- 
paired,  in  the  omentiiin  by  ligation  and  in  the  inteatine  by  catgtit  sutnre  if 
onlj  the  seroiis  and  mnseular  coata  are  injured»  and  by  a  double  laver  of  suture 
if  the  mueons  membrane  in  woundcd. 

Hemorrhage  from  the  Meseiitery.^Wlien  the  mesentery  of  the  appendix  ia 
elaiiiped,  ent,  and  ligateil  in  sections,  one  of  the  eut  vesaels  may  slip  back  be- 
tween  the  leavea  of  tlie  rnesenterv  and  give  rise  to  embarraasing  hemorrhage. 
This  is  Icss  apt  to  occur  if  the  ligutnre  is  passed  and  tied  before  entting.  If  it 
cannot  he  eontrolled  by  a  ligutiire  plaecd  proximal  to  the  ent  edge,  t!io  2  leave::? 
of  the  ]iie8entery  muat  be  disseete*l  baek  iintil  the  actnal  bleedJng  poiitt  is  found 
and  ligated.  Otherwise,  a  hematoina  of  embarrassing  size  may  form.  In  pnr- 
sning  a  hleeding  vessel  in  this  region,  there  is  danger  of  grasping  the  ureter  if  a 
hing  cdamp  is  used  blindlv. 

Piercing  the  Mucosa  of  the  Cecnm.— The  danger  of  the  pnrse-string  sntiire 
piereing  tlie  nineusa  af  the  eei*nni  is  not  great  if  it  ig  inserted  earefnHv.  ilore- 
over,  if  a  ronnd  needle  i«  nsed,  tlie  eonseipient  leakage  ia  almost  nc^ghgible,  and 
will  he  eovered  by  the  relnforcing  eatgnt  sntnre. 

Leakage  from  the  Stump. — F.eakage  from  the  stump,  however^  is  a  real 
aonree  of  danger.  \Vlieii  the  ba^^e  is  invaginated  withont  ligatnre,  after  eutting 
off  the  appendix  and  canterizing  the  stunip^  there  is  occasionally  a  little  leakage 
of  intrstinal  eontents  after  the  proxinial  ehimp  ij^  removed  and  l>efore  the  stnmp 
can  be  tnmed  in  and  the  pnrse-string  tied.  If  the  field  is  well  protected  witli  a 
split  pad  or  other  siiitable  nieana  and  any  soiled  instrnments  discarded,  this 
may  not  niatter.  Bnt  if  the  infeetive  material  rima  do\%m  along  the  ceenm  into 
the  lateroeolic  or  infracolic  or  even  pelvic  regions,  it  may  easilv  give  rise  to  a 
8nbseqnent  peritoneal  abscess*  To  avoid  this  CK^enrrence,  the  proxiniaI  danip 
shoiild  be  put  on  verv  finnlv  so  as  to  criish  the  tisanes  and  the  final  nse  of  the 
canterv  shonld  be  \vitb  dnll  heat  so  as  to  well  ebar  the  stnnip.  This  in  best 
obtained  hy  pinehing  the  tnbe  of  the  eantery  bnlb  and  shntting  off  the  air 
snpply  tJ!l  the  tip  show8  no  tendeney  to  stiek  to  the  charred  snrface.  ])istention 
of  the  ceenm  is  annther  faetor  whieh  shoiild  be  eliminated  befi>re  removing  tlie 
elamp,  by  mpiee?:ing  the  gas  np  into  the  ascending  colon,  lest  the  gas  xmder  pres- 
siire  foTce  its  way  ont»  scparating  the  caiiterized  edges  of  the  stump. 

Hemorrhage  from  the  Stump. — The  posterior  braneh  of  the  ileocecal  arterv 
diviiles  into  2  parta  behind  the  terminal  part  of  the  ilenm.     One  beeomes  the 
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artcry  of  the  appcnclix  and  tlie  otlicr  passes  to  thc  inner  wall  of  the  cecum. 
Tlie  anastoniosis  betwcen  tlicsc  2  is  slight,  as  is  8ho\vn  by  the  small  amount  of 
bleediiig'  froiii  tlie  appeiidix  after  its  lucseiitorv  ia  tied  off  and  cut.  In  ipite  of 
this  fact,  cases  are  occasionally  reported  where  eitensive  and  even  dangerons 
hemorrhag^e  has  occurred  from  the  stump  of  the  appendix.  This  maj  oconr  into 
the  peritoneal  cavity  or,  when  the  stiimp  is  invaginated,  into  the  Inmen  of  the 
cecum.  To  guard  against  this  when  the  stump  is  invaginated,  it  is  necessarj  to 
use  considerable  force  in  applying  the  proximal  clamp,  so  as  to  cmsh  the  tis- 
sues,  and  also  to  see  that  the  purse-string  suture  dips  under  the  vessels  at  the 
mesenteric  angle  (Fig.  27).  The  use  of  the  final  dull  heat  of  the  canterj  also 
tends  to  avoid  this  accident.  If  the  appendix  is  ligated  carefullj  and  not  ont 
off  too  near  the  ligature,  this  will  not  occur.  In  the  severe  gangrenous  tjpe,  witibL 
involvement  of  the  adjacent  cecum,  hemorrhage  may  occur  later  from  necroiia  of 
the  wall  of  the  cecum. 

Adhesions. — Adhesions  inay  offer  difficiilties  of  considerable  severitjr.  They 
are  of  2  varieties — the  old,  firm  adhesions,  whieh  are  either  developmental  or 
the  resiilt  of  previous  inflamniations,  and  the  rccent  fresh  adhesions.  By 
anchorin^  the  eecnni  and  appendix  to  the  background  of  the  abdomen  or  pelvis, 
thev  interfere  \vith  the  easv  deli  ver  v  of  the  bowel  into  or  ont  of  the  woiind. 
With  the  old  adhesions  to  the  parictes,  the  peritoneal  reflection  can  be  ciit  and 
scparation  made  blnntly  wnth  finger  or  a  ganze  sponge  on  a  holder,  almost  witb 
inipunity,  if  the  conrse  of  the  mesenteric  vessels  is  kcpt  in  mind  so  that  they  aro 
not  torn.  Thc  adhesions  themselves  are  practically  non-vascular.  Similar  ad- 
hesions to  adjacent  loops  of  lx)\vel,  ho\vever,  must  he  separated  with  the  greatest 
čare  lest  the  intestinal  wall  be  injured.  Fresh  inflaramatory  adhesions  preaent 
2  stages,  which  mnst  be  handled  qnite  differentlv.  In  the  first  few  days  of  an 
acnte  inflammation  the  appendix  or  loops  of  bowel  \vill  adhere  to  adjacent  struc- 
tnres  becansc  of  the  fibrinous  exndate  on  their  peritoneal  surface.  Theae  may 
be  gentlv  separated  witli  the  finger  without  fear.  After  the  first  3  or  4  days, 
however,  they  become  firmer  and  more  vascular,  so  that  as  tliey  are  tom  apart 
a  raw  blceding  snrfacc  is  left.  Sneli  a  snrface  will  not  only  re-form  adheBions 
with  whiitcver  it  comes  in  contact,  but  offers  a  ne\v  area  for  absorption  of  the 
prodncts  of  the  cxisting  infection.  At  the  same  time  the  adjacent  areas  of  the 
j)eritoneal  cavitv  and  its  contents  are  also  exposcd  to  the  spreading  of  the  in- 
flammatorv  process.  Snch  adhesions  must  be  treated  with  the  greatest  respect 
and  onlv  distnrhed  \vhen  absohitelv  necossarv. 

Injury  to  the  Ureter. — Thc  ureter  has  occasionally  been  injured  during  an 
appendicectomv.  It  may  be  caught  in  a  clamp  or  included  in  a  carele8sly 
placod  deep  ligatnre. 

Injury  to  the  Ileum  or  Cecum. — The  terminal  ileum  or  cecum  may  be  pene- 
trated  in  passing  a  ligatnre  throngh  the  mosenterv  nnless  čare  is  taken  to  look  at 
both  si<les  of  the  latter  as  it  ia  passed. 


iloHt  Riir^ooiis  Iravt?  liiul  in  iitliiiit  jit  ouc  tiiju^  or  juii>t.linr  tliat  tliov  werc 
miablc  to  Hml  tbe  appeiKlix.  Trne  abseiice  ut"  thc  }ippi!n<lix  tiai^  heeii  inituil  in  ii 
J'ew  rare  iTistances,  citlier  nt  antopsj  or  in  the  dissecting  rooiii,  oji  builio^i  which 
slu>wed  no  t^car  in  tliis  repuii.  I^siiallv  tbe  faiinrc  to  l(X*iitt!  tim  appemlix  by 
the  surgeoii  is  diic  to  ita  abnoriiial  positinn  or  tu  its  l>eiiig  so  hidtlcjn  by  adiicsions 
us  to  make  its  detectioii  most  difficidt.  Tliis  failiire  can  often  be  avoidcd  if, 
after  proving  its  absence  f ram  thc  ordiiutrv  positions,  tbe  operator  will  mobilize 
tbe  eeeiini  by  dividing  its  lateral  poritoiieal  reflertiou  and  rolHiig  it  mesiallj  so 
as  to  expo8e  its  dorsal  siirface, 

The  aurgeon  may  wen  fail  to  remove  the  appendis  wheiL  a  persistence  in  the 
ittempt  will  endanger  the  patient'S  life.  With  an  old  abscess  cavity,  walled  off 
by  fiirm'  adhesions  whose  separation  would  mean  the  opening  up  of  iiew  areas  of 
infection  and  absorption,  or  with  a  patient  whose  general  condition  will  permit 
only  the  briefest  of  operations,  the  surgeon  must  often  be  satisfied  with  the  simple 
establiahment  of  drainage. 

COMPLICATIONS 


Infection  of  the  Operative  Wound. — Infeetioii  of  the  operative  woimd  is  not 
imcommou  aftcr  tbe  removal  of  an  aentelv  iiirtanied  appcndix.  Tbe  peritmieal 
surface  of  tbe  latter  is  teeming  with  bacteria,  and  if  it  is  brongbt  in  con  tac  t 
with  the  sides  of  tbe  wound,  thej  are  quite  likelj  to  be  contaminated.  Tliis 
danger  can  be  Icssened  bv  keeping  the  appendix  \vrapped  in  eanze  after  itn 
niesentery  is  cntj  or  earlier  if  possible,  nnd  by  earefn!  \vashini!:  of  tbe  separated 
muscies  after  tbe  peritonenm  is  closed/  When  an  al)see8s  bas  formed,  it  will 
be  8bown  by  the  preaenee  of  a  teniler  niass  nnder  tbe  rtrar,  aerompanipd  bv  a 
little  elevation  of  teraperatnre  and  pnlse-rate  and  aii  increase  in  tlie  ninnber 
of  leukocvtes  and  pereentage  of  polvnuirphonnidears.  If  snch  a  eondition  is 
left  nnnotieed,  it  nndoiibtedlv  predisposes  to  tbroin1)osis.  Therefore,  any 
delav  in  tbe  retiim  of  the  teiiiperatnre  to  norinal  calls  fur  an  inspeetion  of  tbe 
vvoiind,  and  if  tbe  latter  looks  at  ali  suspicioiis^  a  probe  or  grooved  director 
shoiild  lie  inserted.  When  pus  is  fonnd,  the  wound  sbonld  be  opeiied  widely 
as  soon  as  tbe  faet  is  reeognized,  tbe  contents  well  evae\iated,  and  tlie  cavitv 
paeked  \vith  ganze.  Tlie  applieation  of  tiiirtnre  of  iodin  to  tbe  abs<*ess  eavitv 
will  hasten  bealiiig  to  a  marked  degree*  This  sbonld  not  be  nscnk  however,  if 
tliere  is  any  ehanee  of  its  getting  into  tlie  periloneal  eavitv,  wbere  it  wonId  set 
up  an  adbesive  peritonitis.  If  tbe  pnx'ess  elears  np  in  a  few  davs,  it  need  not 
delav  the  convalescenee,  If  tlie  proeess  penetrates  to  tlie  deep  lavers,  it  may 
weaken  the  sear  suffieiently  to  predispose  to  ventral  bernia, 

Feritoneal  Abscess, — A  snbseqnent  peritoneal  abseoss  mav  develop  at  any 
time  after  the  ojieration,  bnt  rarelj  after  Hi  davs.  A  little  leakage  from  tbe 
etimip  :nay  run  dowii  irxtc  one  of  the  dependent  portions  of  the  peritODeal  ca  vi  tj 
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and  give  rise  to  a  8low  formiiig  process  which  is  localized  by  adhesions  of  the 
adjacent  coils,  to  be  recognized  later  by  a  little  rise  in  temperature,  pulse-rate, 
and  blood  connt  witli  deep  tendemess.  The  latter  inay  be  elicited  on  rectal 
examination.  This  condition  may  follow  the  use  of  too  shallow  a  drain  or  its 
preniature  removal,  or  a  deeply  situated  collection  may  not  have  been  recog- 
nized and  drained  at  the  tirne  of  the  operation.  The  most  f requent  sites  for 
such  conditions  are  in  the  pelvis^  the  subcecal  fossa,  and  the  laterocolie  giitter; 
more  rarely  they  are  found  to  be  snbphrcnic  or  in  the  left  iliac  region.  Such 
a  process  will  often  be  self-limited  and  mav  be  absorbed.  When  it  is  situated 
deep  in  the  pelvis  and  the  8ymptom8  are  subsiding,  delay  is  justifiable,  as  the 
risk  of  soiling  the  general  cavity  in  opening  and  draining  the  abscess  must  be 
taken  into  account.  If  it  does  not  subside,  drainage  must  be  instituted  with  as 
little  trauma  as  possible,  either  through  the  old  ineision  or  by  a  fresh  ono 
directly  over  the  lesion. 

Fecal  Fistula. — Fecal  fistula  has  become  an  infrcqucnt  complication,  owing 
to  bctter  technic.  It  is  occasionallv  seen  when  the  gangrenous  process  has 
extended  beyond  the  base  of  the  appendix  to  the  adjacent  wall  of  the  cecum. 
Pressurc  from  too  rigid  rubber  drainage  tubes  mav  lead  to  necrosis  of  the  in- 
testinal  wall.  In  the  large  majority  of  instanccs  they  will  close  spontaneously 
\vithin  a  week.or  10  day8.  Occasionallv  they  persist  for  a  longer  period  and 
mav  need  a  secondarv  operation,  with  excision  of  the  fistulous  tract  and  closure 
of  the  opening  in  the  bowel.  The  latter  should  be  reinforced  with  2  or  3  addi- 
tional  layers  of  Lembert  sutures  or  by  an  omental  patch.  While  the  fistula  is 
nmning,  the  skin  should  be  carefully  protected  from  the  discharge.  When  the 
discharge  is  profuse,  this  is  best  done  by  some  form  of  suction  drainage,  either 
by  a  filter  pump  or  2-bottle  svphon  method.  After  the  discharge  has  decreased 
to  a  small  daily  amount,  a  bland  ointment,  prcferablv  made  up  in  lanolin,  will 
be  sufBcient  to  protect  the  skin. 

nens. — Ileus  is  one  of  the  complications  most  to  be  feared.  It  mav  be 
advnamic  or  mechanical.  The  adynamic  or  parahjtic  form  is  liable  to  be 
brought  on  bv  excessive  handling  and  exposurc  to  air  of  the  intestines  at  opera- 
tion. It  is  often  associated  \vith  a  progressing  peritonitis.  A  severe  type  is  met 
with  in  mesenteric  thrombosis.  The  distention  is  progressive  and  becomes 
marked.  Tliero  are  less  colickv  pain,  nausea,  and  vomiting  than  with  the  me- 
chanical fonn,  but  theae  symptoms  do  occur.  No  feces  or  gas  is  passed  by  rec- 
tum  even  after  eneinata  or  irrigations,  except  what  is  already  in  the  lower 
colon. 

The  mechanical  fonn  is  due  to  adhesions  \vliich  kink  a  coil  of  intestine, 
bands  compressing  the  bowel,  or  volvulus  of  a  coil.  The  pressure  of  a  drainage 
tube  mav  be  sufficient  to  compress  the  bowel.  A  loop  of  intestine  may  become 
caught  in  a  hernial  opening  or  in  one  of  the  peritoneal  f()ssii\  The  8ymptoms 
are  more  marked  than  the  dvnamic  form,  tlunigh  tlu^  diaguoais  is  often  most 
diiticult  to  make.  The  pain  is  more  colickv,  corresponding  witli  the  peristaltic 
attempts  to  overcome  the  obstruction,  and  is  often  associated  \vith  visible  peri- 
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stalsis.  Tlie  distentioii  appeam  early  uud  h  progressive,  varjing  in  character 
with  the  site  of  the  obstniction.  The  ddpmmie  fomi  can  usuallv  be  relieved  bv 
non-tiperative  measures.  Simple  soapaiids  enemata,  fo!lowed  by  colon  irriga- 
tions  of  hot  saline  soliition,  enomata  of  aluin  \vater  (2  draiiis  of  powdered  aliim 
to  a  pint  of  water),  or  ox  gall  (half  oiinee  to  tho  piiit)^  or  tiirpentine  (2  dranis 
to  the  pint)  are  often  effectual.  Ilot  tiirpentine  stupes  to  the  whole  abdonien 
eliangcd  freqiiently  for  20  niinntes  inay  be  repeated  evcrv  3  or  4  hours,  The 
hvpodermie  iise  of  atropiii  Bulphate  or  of  est^rin  in  l/OO-gn  doses  can  be  re- 
peated  everj  2  or  3  honrg  until  general  eflfects  are  noted.  Recently  pitiiitary 
extract  has  given  excenent  resnlta  in  a  few  eases. 

For  the  mechamcal  form  of  ileus,  celiotoinj  and  relief  of  the  obstnietion 
are  necesaarj.  If  the  distention  is  extreme,  an  ileoetomv  or  colostomv  is  some- 
times  indieated.  A  eertain  amount  of  intestinal  stasis  is  tbe  rnle  after  any 
abdominal  oiieration,  bat  it  shonld  not  hist  mucb  more  than  24  honra.  After 
this  the  diagnosis  bctween  the  paralvtic  and  niechanieal  ileus  is  most  iniportant 
and  most  difficult.  In  order  to  be  sueceBsful  the  operatiur  must  be  performed 
early.  In  either  form  it  ia  of  greatest  importance  for  tlie  patient  to  get  as 
much  salt  solution  as  he  possiblv  can,  both  by  rectnin  and  8ubeiitaneonsly* 

Thrombosis.^ — Thrombosis  folIowing  appendiceetoniy  is  seen  most  freqiiently 
in  the  femoral  vein,  iisindlv  the  left.  There  i.s  pain,  dnll  and  heavv  in  char- 
aeter,  in  the  affected  thigh  with  tenderness  o  ver  the  course  of  the  affeeted  vein. 
There  may  be  some  edema  of  the  extr©mity  \vith  slight  local  cvanosis.  It  may 
appear  at  any  time  up  to  3  or  even  4  w€eks  after  the  operation.  Tbe  patient 
shoiild  be  kept  flat  in  bed  with  applieation  of  beat  or  cold  to  the  affeeted  region. 
A  snug  bandage  over  cotton  \vill  add  eomfort.  Complete  rest  will  greatlj  lessen 
tbe  danger  of  cnibolism. 

Mesenteric  ThrombosiB. — ifesenteric  throniboBis  is  an  uncommon  8equela. 
The  onset  is  sndden  and  marked  with  severe  abdominal  pain,  iiansea,  vomiting, 
and  considerable  prostration.  These  are  soon  fo]lowed  by  the  picture  of  acnte 
ilens.  ^Tiere  a  small  area  of  the  iiitestine  is  affeeted,  an  earlv  partial  enterec- 
tomy  may  be  snreessfuL  bnt  the  prognosia  is  well-nigh  hopelesa, 

Pylephlebiti8, — Pylephlebiti8  i«  iisually  fatal  wheE  it  fonow»  appeiidiciti&.  It 
is  more  apt  to  develop  where  the  nie8entery  of  the  appeiidix  ia  throiiibosed,  thick 
and  edematoEa,  or  where  the  appendix  has  rapttired  into  the  me8eatery  and  an 
abscess  has  developed  between  the  2  peritoneal  lajers.  It  is  eharacteri^ed  by  a 
very  irregular  temperature,  with  repeated  chilla  and  high  pulse-rate*  Later,  a 
tender,  enlarged  liver  can  be  made  out  and  janndice  appears.  Operation  is  contra- 
indicated  and  nothing  can  be  done  beyond  easin^  the  patient« 

PiilMonary  Thrombosis, — Pijlmouary  thrombosis  is  iishered  in  with  severe 
pain  referred  to  the  portion  of  hmg  affeeted,  often  with  chillv  senaations  and  a 
rise  in  temperature  with  increase  in  rate  of  pnlse  and  respirations.  If  the  area 
involved  is  snfficientlv  large  and  near  the  surface,  definite  physieal  signs  can 
be  made  out.  The  prognosis  is  U8ually  good,  nnleas  a  very  large  portion  of  the 
Inng  is  affeeted. 
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Fneumonia. — I^iiouuionia  f<)ll<)\vin^  apjKMHlicitis  is  not  at  ali  uucomnioii. 
It  iis\ially  niiis  a  rather  iniM  eourso,  with  aii  earlv  rcsohition  by  Ijsis.  The 
outcomc  is  favorable  in  the  largo  majority  of  cascs. 


RESULTS 

The  mortality  after  appendicectoniv  \vill  vary  greatlv.  Among  the  de- 
terrniiiiiig  factors  are  the  diiration  and  severitv  of  the  disease,  the  existence  of 
coniplieating  peritonitis,  absceas  or  retroperitoueal  celliilitis,  the  skill  and  care 
of  the  operator,  and  the  general  condition  of  the  patient. 

In  a  large  series  of  cases  collected  by  Coffey  the  gross  mortality  wa8  7.4 
per  cent.  But  if  operation  is  performed  earlv  in  the  disease,  it  should  be  below 
2  per  cent.  Many  surgeons  have  had  100  eonseciitive  cases  without  a  fatality. 
When  a  spreading  peritonitis  exi8ts  at  the  tirne  of  operation,  the  mortality  will 
be  between  5  and  10  per  cent.,  even  with  the  most  ideal  care. 

The  end  results,  \vhen  the  patient  recovers  after  the  operation  for  acute 
appendicitis,  are  vorv  satisfactorv.  An  iniprovenient  in  general  health  is  the 
rule,  and  it  has  bnt  few  exceptions.  Occasionallv  thev  will  complain  of  more  or 
less  pcrsistent  pain  referred  to  the  cecal  region,  which  is  usually  due  to  ad- 
hesions.  These  niay  lead  to  ileus  and  reqnire  fnrther  operative  intervention- 
The  mortalitv  after  interval  operations  shonld  be  less  than  1  per  cent. 

The  cure  after  an  operation  for  chronic  apjMjndicitis  will  depend  largely  on 
the  correctness  of  the  diagnosis  and  the  coexi8tence  of  other  lesions,  sueh  as 
right  upper  quadrant  disease  or  renal  stone.  The  relief  from  symptom8  of 
"intestinal  indigestion"  is  almost  always  most  marked  after  a  few  months  if 
not  immediately. 


CHAPTEK   X 

OPEEATIONS   ON   THE   PERITONEUM 
Frank  S.  Mathews 

ACUTE  PERITONITIS 

The  results  of  the  treatment  of  this  serious  disease  bave  marvelouslj  im- 
proved  within  the  last  10  to  15  jears.  The  iniprovement  redounds  to  the 
credit  of  both  phjsicians  and  surgeons — to  the  phjsicians  becaiise  the  cases 
are  more  early  referred  to  the  surgeons  for  operation.  The  points  in  treat- 
ment which  seem  to  be  of  the  greatest  importanee  are: 

1.  Prompt  diagnosis. 

2.  Operation  beforo  the  coniplete  dcvelopment  of  the  symptom-complex 
whieh  we  now  associate  with  the  terminal  stages  of  the  disease. 

3.  Short  operation  in  bad  cases. 

4.  Kestricting  operation  to  essentials,  which  iisuallv  means  removal  of 
an  infecting  focns,  siich  as  an  appendix  or  a  gall-bladder  or  a  closure  of  a  leak 
in  a  hollow  viscus. 

5.  Better  understanding  of  drainage  principles. 

6.  Abandonment  of  cathartics  bcfore  and   after  operation. 

7.  Administration  of  fluid  by  other  than  the  stomach  route. 
Peritonitis  is  usually  a  secondarj  disease.     When  it  is  primary  or  idio- 

pathic,  it  is  usuallj  terminal  and  hence  hopelcss.  The  infection  enters  through 
wound8  whieh  niav  be  accidental  or  surgical,  but  vastly  more  often  does  it 
follow  an  infection  of  ono  of  the  hollow  viscera,  the  normal  or  abnormal  flora 
gaining  entrancc  to  the  peritoneum  cither  by  means  of  an  inflammatorv  or 
traumatic  lesion  of  the  viscus.  Irritant  solids  or  fluids  (gastric  or  pancreatic 
juice,  bile,  urine,  feces,  etc.)  may  complicate  the  picture.  Gaatric  and  pan- 
creatic juices  will  produce  a  profound  shock  on  which  the  peritonitic  8ymp- 
toms  are  grafted  as  soon  as  the  bacteria  do  their  work. 

Little  will  be  said  in  this  chapter  of  treatment  based  on  bacteriologv,  be- 
cause  we  rarelv  kno\v  the  bacteria  or  their  virulencc  until  treatment  bas  been 
well  eatablished.  No  doubt  prognosis  is  much  modified  by  bacteriologv,  but 
it  is  onlv  in  apecial  cases  that  the  time  of  operation  or  the  kind  of  operation 

471 


472  OPEKATIONS    ON    THE    PEIUTONEUM 

will  (iepcrid  on  bacteriology.  The  gonococcus  and  pneumococcuB  varieties  will 
(HiCAir  to  tho  reader  as  exceptions  in  some  degree  to  this  statement. 

The  peritoneum  is  an  actively  Becreting  and  absorbing  surface  whose  area 
in  ulKiut  that  of  the  skin  surface  of  the  body.  Foreign  partieles  and  fluids 
abMorlKid  froni  it  appear  in  mediastinal  nodcs  or  blood  stream  in  a  surprisingly 
Mliort  tinie,  and  this  absorption  goes  on  largely  independent  of  changes  in  the 
rKKiy'H  posture.  When  the  peritoneum  is  subjected  to  a  ehemical  or  me- 
chanical  irritation,  we  may  distinguish  2  eflFects.  First,  there  is  a  rapid  se- 
<;retion  of  fluid  at  first  with  few,  later  with  many,  leukocytes;  second,  there 
is  a  fonnation  of  fibrin,  which  isolates  the  irritant  from  the  remainder  of 
the  peritoneal  cavity.  The  exuded  fluid  either  makes  its  escape  through  a 
wound  if  one  is  present  or  is  absorbed  by  other  portions  of  the  peritoneum, 
Buch  as  the  diaphragmatic.  But  the  second  process  which  glues  together  the 
peritoneal  surfaces  is  soon  complete,  and  naturo's  task  of  isolating  the  irri- 
tant from  the  peritoneum  is  accomplished.  If  there  is  a  wound,  drainage 
may  continue  but  in  diminished  amount  and  comes  from  the  wall8  of  the 
drainage  tract  and  not  from  the  peritoneum.  If  peritoneal  secretion  con- 
tinues,  it  must  then  be  taken  čare  of  as  it  was  beforc  the  peritoneum  waB 
opened,  by  absorption  through  lymphatics  and  blood-vessels. 

One  fact  is  established.  There  can  be  no  mcthod  of  permanently  drain- 
ing  the  peritoneum  on  to  the  skin  surface  of  the  body.  Such  drainage  can 
be  continued  no  longer  than  is  necessary  for  nature  to  isolate  a  portion  of  the 
peritoneum  from  the  remainder.  In  view  of  experimental  and  clinical  evi- 
dence, a  que8tion,  then,  that  we  ask  ourselves  in  treating  widespread  peritoni- 
tis  should  be:  Will  drainage  for  the  few  hours  during  which  it  is  possible 
be  a  material  aid  in  treating  the  peritonitis  ?  We  are  not,  of  course,  speaking 
now  of  the  drainage  of  an  intraperitoneal  abscess  or  the  quarantining  of  a 
suppurating  viscus  from  the  peritoneal  cavity. 

It  is  difficult  to  arrive  at  conclusions  regarding  methods  of  treatment  by 
comparing  diflFerent  operators'  statistics,  because  there  is  everv  gradation  be- 
tween  the  mildest  and  most  severe  peritoneal  inflammation,  and  no  clinical 
criterion  separates  cases  into  discrete  classes,  but  thcv  grade  insensibly  into 
each  other.  Further,  with  the  short  incision  and  rapid  removal  of  a  focus, 
we  are  unable  to  state  in  a  given  čase  just  how  CKtensive  the  peritoneal  in- 
fection  is.  The  exudate  may  be  everywhere,  yet  the  injected  peritoneum,  with 
duUing  of  its  normal  glistening  surface,  may  be  limited  to  a  small  area. 
Terms  such  as  general,  diffuse  and  spreading,  as  applied  to  peritonitis,  are 
used  with  variable  meaning.  Cases  are  even  includcd  under  these  headings 
in  which  cultures  from  the  exudate  prove  negative. 

A  stage  may  arrive  in  peritonitis  in  which  no  treatment  can  avail,  and  the 
decision  as  to  what  cases  are  to  be  included  in  this  group  and  whether  these 
cases  are  to  be  excluded  from  our  operation  lists  niodifics  our  statistics  ac- 
cordinglv.  A  surgeon  who  operates  in  several  hospitals  may  be  able  to  observe 
differences  in  the  average  severity  of  his  cases  in  the  different  institutions. 
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We  should  aim  to  prevent  rather  thaii  ciire,  aiid  here  the  field  is  large. 
Earlj  treatment  of  gall-bladder^  appeBdix,  and  gai^trie  ulcer  wi]l  prevent  many 
cases  of  peritonitis,  If  we  could  kiio\v  whk»h  tvphoid  ulcers  will  porforate,  the 
tirne  to  operate  would  be  before  the  perfaration  takes  plaoe* 


THE  NON-OPEBA^IVE  AND  PBE  OPEEATIVE   TREATMENT 

There  ean  be  im  duubt  that  peritoniti«  of  some  kiiids  sulisidejn  witli  litt!e 
or  no  treatment*  The  dense  adbesioiis  that  we  frcqiieixtly  sce  aboiit  varions 
organs  te8tify  to  the  fact.  In  some  of  these  cases  the  bacteria  have  been  con- 
fined  to  the  inflanied  visciia  so  that  the  peritonitis  imist  be  thoiight  of  as 
dne  to  the  toxins  of  bacteria  rather  t  lian  to  the  genns  themselvca.  Then 
there  is  the  peritonitis  which  leads  to  localized  abscess  whieh  may  siicceed  in 
discharging  into  a  hol]ow  viseus,  or  even  externally,  and  finally  there  are 
diffiise  and  general  tvpes  of  inflammation. 

To  recomniend  a  different  treatment  for  the  different  grades  of  inflanuna- 
tion  and  to  apply  it  properly  would  presuppose  a  clinical  abilitv  to  recognize 
the  varioiis  forms  and  diiTerentiate  tliem  aecuratelv,  This  we  can  do  in  manv 
cases  with  8carcely  approxinuite  aeeuracv.  Sonic  wouId  say  *Svhen  in  donht 
operate,"  as  it  is  better  to  make  the  mistake  of  operating  on  some  cases  that 
might  recover  withoiit  it  than  to  allow  onr  conservatism  to  witbhold  operation 
imtil  a  time  when  operation  is  without  avail  It  is  not  wise,  hnwever,  to  let  our 
judgment,  whieh  should  grow  with  experience,  be  dethroned  by  any  snch 
simple  formula.  Eaeh  caae  must  be  judged  on  its  merits  both  as  to  whether 
and  when  to  operate. 

Practically,  however,  we  find  that  the  criterion  which  guides  ub  in  determin- 
ing  the  question  of  operation  more  than  anything  elsc  is  omr  clinical  experience 
with  inflammationa  of  each  partieniar  organ. 

Experieneo  haa  shown  that  gangrene  with  rnptnre  of  the  appendix  and  a 
reaniting  abacess  or  diffnso  peritonitis  is  so  comnion  in  inflammations  of  this 
small  organ  that  the  pa  rt  of  wiadom  m  to  antieipate  tronble  by  reraoving  the 
appendix  before  scrious  peritoneal  complicutiuna  arise,  and  the  dceision  is 
niade  easier  by  the  known  uselesaneas  of  tho  appcndix.  The  Fallopian  tube, 
however,  in  its  inHammations  behavea  ipiito  diiferentlv  and  wo  usnallv  žipply 
the  non-operative  treatment^  even  in  acuto  caaea.  If  the  Balpingitia  is  gouor- 
rheal  (and  it  is  rarely  a  niixed  infeetion)  we  are  safe  in  assnming  that  the 
peritoneal  inflammation  %vill  localize  the  tubal  one  and  not  resnlt  in  general 
peritonitis  and  deatli.  Ttie  distended  tnbe  rarelv  rnptnres  from  trannuitiam, 
and  a  gangrene,  \vlneh  is  an  every-day  oeenrrenee  in  the  appendix,  is  qnite 
imngual  in  the  Fallopian  tnbe,  There  are  other  bacteria  who8e  bebav ior  in 
the  pelvis  is  cjnite  diiferent.  The  pnerperal  pvogenic  infections  are  among 
the  most  aerionsj  bnt  even  here  eonservatisni  is  the  nsual  eonrse  to  pnrsne. 
The  milder  ones  disappear  spontaneon8ly  and  the  more  severe  are  not  benetited 
by  radical  flnrgery,     A  hysterectomy  often  does  not  check  the  bacterial  in- 
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vasion,  even  when  it  does  not  itself  kili  the  patient,  as  it  often  does.  Puerperal 
infections  may  run  their  course  without  any  peritonitis,  even  the  fatal  onea. 
If,  however,  the  infection  does  spread  to  the  peritoneum,  operation  may  be 
necessarv  but  at  the  same  tirne  may  have  to  be  incomplete,  that  is,  fail  to  remove 
the  focus  in  the  utenis  or  tube.  Operation  then  has  for  its  aim  the  closing 
oif  of  the  proeess  from  the  free  peritoneum,  leaving  the  patient  stili  to  C50n- 
tend  with  a  suppurative  proeess  in  tubes  or  uterus. 

The  gall-bladder  occupies  an  intermediate  position  between  the  appendix 
and  uterotubal  processes.  Its  attacks  of  inflammation  frequently  subside, 
leaving  thickenings  and  adhesions.  On  the  other  hand,  they  may  give  rise  to 
perforations  and  diflFuse  peritonitis. 

Aeute  ruptures  of  stomach  and  intestines,  including  typhoid,  call  for 
immediate  operation.  \Vhatever  may  be  said  of  inflammations  of  viacera 
while  the  inflammation  is  confined  to  the  viscus,  we  believe  that  the  great 
majoritv  of  surgeons  would  always  adviso  operation  in  diffuse  peritonitis, 
unless  the  patient  is  in  extremis.  \Vaiting  for  a  spreading  peritonitis  to  wall 
off  and  form  an  abscess  is  a  dangerous  procedure,  particularly  so  in  the  hands 
of  the  inexperienced,  who  most  often  resort  to  it.  However,  we  must  rocc^ 
nize  that  there  is  a  useful  field  and  a  fairly  large  one  for  non-operative  treat- 
ment,  first,  in  the  tvpes  tliat  mav  be  reasonably  expected  to  be  local,  aecond, 
when  consent  for  operation  is  refused,  third,  when  other  serious  conditions 
make  operation  unusually  hazardous,  and  fourth,  while  operation  is  being 
arranged  for. 

The  modern  bclief  as  to  the  resistance  of  the  peritoneum  to  infections  has 
greatly  changed.  A  few  ycars  ago  nothing  seemed  more  serious  than  the  ex- 
posuro  of  the  peritoneum.  No\v  we  look  upon  this  membrane  as  having  greater 
bactericidal  activitiea  than  other  tissues.  Thus  we  often  spili  pus  in  the 
ca\'ity  in  the  course  of  a  pelvic  operation,  remove  it  with  sponges  and  close 
the  abdomen  witli()ut  drainage,  with  the  frequent  result  that  the  peritoneum 
takes  carc  of  tlic  infection,  but  a  suppuration  is  started  in  the  abdominal  walL 

Opium  Treatment. — Before  the  day8  of  laparotomics  the  opium  treatment 
was  tho  accci>ted  one  for  peritonitis.  It  had  one  very  good  effect,  its  action 
immcdiatolv  stillcd  the  peristalsis  in  that  great  spreader  of  infection,  the 
small  intestine.  This  is  now  done  in  a  better  way,  and  the  objection  to  large 
doses  of  morphiu  is  obviated.  The  objec^tion  to  it  is  that  in  the  early  hoiirs 
of  peritonitis,  \vhen  there  is  greatest  danger  from  the  wriggling  of  the  small 
intestine,  morphin  obscures  the  symptoms  and  leads  the  phy8ician  into  a 
fooFs  paradise.  The  lessened  pain  and  vomiting  are  takeh  as  signs  of  im- 
provemcnt,   though  the   peritonitis  mav  be  steadily  progressing. 

Yates  has  recently  urged  the  use  of  opium  at  the  beginning  of  a  peritonitis 
in  these  worda : 


*'Tho  lulmiiiistration  of  siiffifiont  opiiiin  to  p:iiarantop  the  requi8ite  freedom  from 
iiioveiiKMit  is  of  jilinost  e(iual  fto  l)odily  qiii('t|   importanre,  Tiotwithstanding  the  more 
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OT  leas  fancied  daiigers  of  maski np  8.ymptoLLis  or  ni  mducing  tjrapanites^  Sturratioii 
does  not  iminedmtely  nor  does  it  always  eompletely  coiitrol  peristalsis;  and,  in  adili- 
tiori,  intcstiiiol  acti\nty  provokcd  hy  loeal  ttixic  irritation  merita  eon&ideratioii.  The 
value  of  this  rneaiia  of  eoDtrolling  the  diffusion  caiising  the  early,  wh%ch  ia  ihe  most 
dangerons,  absorption  h  as  not  been  8ufficiently  reeognized." 

Fostural  Treatmeiit,^ — ilurphj  savs  that  postnre  in  peritonitis  ifl  of  great 
importaiiei-v  Ilio  bcad  of  the  bed  sliould  he  rnised  as  soon  as  tbe  diagiiosis  is 
inade,  lu  this  regard  be  iiiakcs  no  distiiietinn  as  ta  whether  the  proc^eas  is 
beginning  in  the  iipper  or  lower  abdonieii^  but  raiseti  the  head  in  ali  cases, 
The  position  is  maintained  in  tranaferring  the  patient  to  the  hospital  and  op- 
erating  rooni.  The  wholo  siibject  of  postiiral  drainage  is  considered  iinder 
the  postopfirative  treatment  of  peritonitis. 

Cathartic  Treatment* — These  driigs  were  nsed  much  inore  in  former  davs 
than  now.     The  surgical  objeetions  to  tbem  may  be  eonsidered  iinder  2  heads: 

1,  They  disseniiuate  a  peritonitia.  T  hov  i  ne  re  a  se  peri  sta  isis,  especiallj 
of  the  small  intestine,  £t  a  tirne  \vheu  natiire^s  inethod  is  to  inhibit  it  and 
therebv  keep  the  procesa  confined  to  tbe  regioii  of  the  start  ing  point,  Tbe 
danger  from  this  caiise  varics  iinidi,  bovvevefj  with  tbe  locatiou  of  the  fociis, 
There  mav  be  comparatively  little  danger  from  tliis  causc  in  a  low  Iv  ing 
tubal  inflanmiation  or  appendix  Iving  to  the  right  and  bcbind  tbe  colon ;  on 
tbe  otber  hand,  tbe  danger  is  grcat  when  tbe  inflamed  apj)endix  lies  among 
small  intestinal  coils,  Tbe  stoek  anawer  of  tbe  phvsieian  wbo  nses  catbartics 
in  acnte  ahdominal  conditiona  is  that  be  ha^  secn  manj  cases  nmch  iniprovcd 
at  ouce  hv  '^a  good  eleaning  out."  This  is  no  donbt  trne,  but  tliese  are  tbe 
eases  in  \vhieb  tbe  eathartic  bas  operated  and  in  wbicb  there  probablv  was 
no  active  peritonitis  in  the  region  of  the  peritoneuin  that  would  be  unfavorablv 
influenced  bv  tbis  por  ista  Isis. 

2.  The  seeond  barm  from  the  nse  of  eatha rtiča  is  seen  in  the  eases  whero 
thev  have  been  nnable  to  prodin-e  an  evaeuiitiiriL  In  tbese  cases  the  svmptomi 
of  aeute  obstnu-tion  are  added  to  tbose  of  peri  ton  i  ti«,  that  is,  more  voniiting 
and  great  1  v  increased  ahdominal  teusion,  'Jlio  l>e8t  ilhistration  of  tbis  is  seen 
in  appendix  cases.  Tbe  peritonitis  with  arrested  peristalsis  mav  be  considered 
to  first  affeet  the  lower  ilenm,  ho  that  no  flnid  ean  l>e  nnide  to  pass  tliat  point 
Tbeu,  as  tbe  eathartic  eanses  tbe  intestine  above  to  ftll  \vith  flnid  and  to  in- 
crease  its  peristalsis^  there  is  no  relief  bnt  in  vomiting,  We  see  too  riianv  pa- 
tients  who8e  svmptoms  immediatelj  beeome  aggravated  following  a  cathartic 
to  believe  that  these  olijeettons  are  theoretieah  It  bas  seemed  to  me  tbat  nearlj, 
if  not  ali,  my  fatal  appendix  cases  bad  Ijeeii  given  catliarties.  Morpbin  nuikes 
the  cathartic  treatment  worse  by  lessening  or  preventing  the  vomiting  that 
might  otherwi8e  prompt]y  rid  the  stomach  of  tlie  oifending  cathartic. 

Čase:  A  vigorous  man  wa8  seized  witb  sevoro  eranips  at  6  p*  m.;  durinj?  tbe  even- 
ing  a  diagnosis  of  oppendieitis  wa3  miido;  dJvJded  doses  of  cabjnicl  \vcre  jtciven  in  tbe 
firat  half  of  tbe  nif^bt,  also  mori>bin  for  tbe  paiii.  In  tbe  morning,  tbe  calomel  havin?' 
failed  to  work,  hoDrly  dram  dosca  of  salts  wcrc  given;  more  morpbin  was  thougbt  neces- 
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8ar>'.  When  seen  at  3  p.  m.,  thnt  is,  21  hoiirs  froni  the  onsct,  the  al)doinen  wa8  rigid 
and  greatly  distended.  There  had  been  very  little  vomiting  until  an  effort  wa8  made  to 
givo  cther.  Fhiid  theu  ran  from  the  mouth  in  an  almost  continuous  stream.  It  wa8 
found  impossiblo  to  c^titinuc  the  anesthetic.  An  incisiou  was  quickly  made,  and  the 
apprtidix,  which  lay  iniinediately  beneath  the  ineision,  was  removed  and  drains  were  in- 
8ert<Hl.  The  patient  succunibed  in  another  24  hours.  There  is  little  doubt  that  ca- 
thartics  killed  this  patient. 

Stomach  washing  can  only  partij  remove  the  danger  of  an  anesthetic  in 
such  cases,  for  tho  stomach  fills  up  as  fast  as  emptied.  The  danger  increases 
with  the  relaxation  that  the  anesthetic  produces. 

The  Ochsner  Treatment. — This  is  a  non-operative  method  recommended  in 
the  treatment  of  appcndicitis  and  diffuse  peritonitis.  The  purpose  of  the 
treatment  is  like  that  of  the  old  opium  treatment  of  peritonitis^  to  stili  peristal- 
sis  in  the  small  intestine,  thiis  favoring  localization  of  tlie  process.  The  fol- 
Iowing  is  an  oiitline  of  Ochsner^s  treatment: 

1.  Operation  is  urged  in  casos  seen  within  48  hours. 

2.  No  food,  water  or  cathartics  are  given  by  mouth.  Water  may  be  begun  in  24 
to  48  hours. 

3.  Gastrie  lavage  if  there  is  cvon  a  tendeney  to  vomiting.  Repeat  as  often  as 
neeo8sary. 

4.  Wntor  and  nourishment  aro  given  by  rectum  at  intervals,  but  never  in  quanti- 
ties  of  more  than  3  or  4  oz. 

5.  No  evacuant  enemas  are  given. 

6.  Avoidance  of  abdominal  massage  under  the  name  of  examination. 
Och8ner's  yiows  on  this  treatment  as  applied  to  appendix  cases  may  be  illustrated 

by  3  quotations  from  his  **Handb6ok  of  Appendicitis." 

**M(;Bumoy  for  instance  says,  speaking  of  gangrenous  appendicitis,  that  *recovei7 
fn)m  such  an  nttack  without  operation  is  inconceivable'  and  many  other  authors  are 
quite  as  positive  on  this  point.  That  this  theory  is  not  correct,  I  have  demonstrated 
many  times  by  oj^erating  on  those  i)ationt8  at  various  intervals  after  such  an  attack, 
and  have  8hown  thut  during  the  attaek  the  appcndix  was  indeed  gangrenous.'' 

**^Vhen  I  first  cxaniiiied  this  patient  he  was  in  a  farm  house;  there  wa8  no  trained 
nurse  availnblo,  noithcr  were  there  trained  assistants  at  hand.  The  patient'8  tempera- 
ture was  104°  F.,  his  pulse  140;  his  abdomen  was  enormou8ly  distended;  his  features 
pinclicd  and  hc  was  dolirious.  My  experienco  with  simihir  cases  had  taught  me  that 
whenovor  I  o])<»rated  upon  i)atients  in  this  condition  the  patients  invariablj  died.  .  .  . 
1  hiivo  IcariuMl  tliat  this  čase  bclongcd  to  a  class  which  practioally  never  recovered  after 
oT»oration,  if  it  is  done  while  the  condition  is  that  in  which  I  found  this  patient  and  of 
which  a  large  majority  recover  if  the  treatment  is  followed  which  I  have  described.  In 
this  casc  the  operation  demonstrated  the  fact  that  the  child  had  indeed  suflFered  from 
a  diffuse  peritonitis  due  to  a  perforation  of  the  appendix,  and  stili,  v^ith  this  treatment, 
within  t\vo  days  was  practically  out  of  danger  and  went  on  to  a  eomplete  reooveiy 
from  this  acute  attaek,  the  only  pathological  condition  remaining  being  an  enterolith 
in  a  perforated  adherent  appendix  together  with  diffuse  peritoneal  adhesions. 

*'Tho  nutri<»nt  encima  of  3  to  4  oz.  every  3  to  fi  hours  will  overcome  the  feeling  of 
hunger  to  a  gn^at  <»xtent,  and  patients  \vill  not  suffor  greatly  even  if  it  is  necessaij  to 
continue  tlie  exclusivc  rectal  alimcntation  for  tliree  or  four  week8,  althou^h  it  is 
almost  never  necessary  to  continue  this  treatment  so  long." 
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It  will  bc  scen  from  the  qTiotatioiis  tliat  Oohsner  hiniself  is  not  restricting 
the  treatineiit  to  such  appeiidix  cases  as  aro  m  i  Id  in  character  \vith  the  idea 
of  preventing  diffuse  peritonitisj  for  he  urges  operation  as  much  as  anyone 
else  in  the  firat  48  houra.  Bnt  it  is  distinctlv  stated  tbat  by  it  we  mav  cnre 
diffusc  pcritonitis  and  gangrene  of  tbe  appendix,  Others  bave  extended  tbia 
treatiiient  to  peritonitis  of  otber  tban  appcndiceal  origin  and  indecd  it  woiild 
seem  to  be  eqiiallv  applieable  to  Fallopian  tube  or  gall-bbidder  inilamraations. 
Tbo  treatiiient  i«  said  bv  Oelisiier  not  to  ]yv  applienlde  to  ehildren  snid  old  pc^iple ; 
to  tbo  vonng  boeanse  tiiej  will  not  cooperate  and  stoniacb  uashiiiii^  Ls  lan  dif- 
ficiilt;  to  the  old  beeause  they  do  not  tolerate  prolonged  rest  in  bed, 

Ochsner'8  plan  is  probablv  tbe  best  ono  devised  for  tbe  non-operative 
treatraent  of  peritoneal  or  tbreatened  pcritoneal  inflatiniiation,  as  it  seema  to 
eheek  peristalsis  elfeetnallv, 

Biit  it  seenia  difticult  to  believe  tbat  tbere  i&  any  stage  of  a  pnrnlent  peri- 
tonitis in  which  the  patient  would  not  be  better  ofT  \vith  an  externa!  vent  for 
tbe  exnJato  and  \vitb  hia  fotMis  of  infeetion  removed,  we  relieve  bim  of  jnst 
80  much  infectious  material  that  the  body  must  otberwise  dispose  of.  Fnrtber, 
there  are  too  niaiiv  snrprises  in  the  peritoneal  ca  vi  t  v  to  make  it  safe  for  the 
practitioiier  of  average  attainments  to  wait,  in  a  tliffiise  peritonitis,  for  an 
improvement  that  may  never  conie.  A  vent  to  tbe  fluid  we  believe  is  a]ways 
an  advantage  and  we  consider  it  safer  to  operate  on  anv  day  of  tbe  disease,  in 
bad  caseSj  doing  the  operation  as  qiiickly  and  \vith  as  little  distnrbance  of  the 
patient  as  possible.  Shonld  operation,  howevor,  be  interdictod  for  any  reason 
or  postponed  for  a  few  bonrs,  aa,  for  instance,  imtil  the  siirgeou  arrives,  in 
peritonitis  of  anv  origin^  tliose  responsible  for  the  čase  can  scarcely  do  better 
than  to  follow  ()ebaner's  treatment  in  every  deta  i  h 

Applications  of  Heat  or  Cold  to  the  Abdomen. — Tbese  have  been  in  nse  for 
a  long  tirne,  bnt  stitl  the  decisioii  as  to  whic!i  to  nse  in  a  givon  čase  or  bow 
much  good  tliev  dt>  is  bard  to  make.  An  ii-t-liag  in  tlio  presonee  of  tender- 
nesa  and  rigiditv  seenis  to  8omewbat  ancsthetize  the  parts  so  that  an  ezamina- 
tion  may  be  more  satisfactorilv  made.  ("old  is  nsiiallv  ligreeiiblf*  tfi  the  pa- 
tient so  long  as  temperature  continues  and  it  at  least  does  no  banu,  llcat 
is  more  agreeable  in  tbo  siibacute  or  cbronic  inflamniations.  Applied  to  the 
abdomen,  there  is  some  reason  to  tbink  that  it  increases  peristalsis, 

WHEN  SHAI^  WE  OPEEATE  7 


1.  When  an  inflammation  is  oonfined  to  a  tiscus,  and  has  not  in  vol  ved  the 
peritonenm  over  it,  we  aru  gnided  by  the  usual  behavior  of  sncb  strnctures  in 
inflammation,  that  is,  wbether  the  danger  of  operation  is  greater  or  less  than 
non-operative  trcHtment.  Ali  are  agreed  tbat  a  oatarrlial  apppndix  is  better 
removed  in  antieipation  of  trouble,  A  gonorrbeal  trdjo  oiav  reeover,  and  there 
18  no  great  danger  in  delay. 

2.  In  what  seem  mild  peritoneal  inflammations  about  organs  not  likcly  to 
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rnptnre  the  Ochsncr  treatment  may  bc  empIoyed.  The  patient  is  watched 
with  grcat  čare.  Blood  examinations  are  made  frequcntly  and  are  compared 
with  changes  in  temperature,  piilse  and  local  examination. 

The  sigii  of  grcatest  value  in  detennining  wliat  is  going  on  inside  the 
abdonien  is  niuscle  rigiditv.  It  is  absent  in  colics  of  ali  kinds  and  iisuallj 
after  traiima,  s\ich  as  contusion  of  abdoniinal  wa1I  or  organs«  It  is  present 
with  peritoneal  irritation,  whcthcr  this  is  due  to  inflainmation  or  is  chemicaL 
I  have  scen  the  whole  abdonien  rigid  a  few  minutes  after  nipture  of  a  gastric 
uleer.  Rigiditv,  pulse,  vomiting,  and  facies  in  the  order  mentioned  are  re- 
liable  signs  of  trouble.  Of  greatly  less  iniportance  are  leiikocvte  count,  tem- 
perature and  pa  in.  Pain  is  notoriously  unreliable,  as  any  inflamed  organ 
gives  it,  while  its  cessation  may  mean  either  iniprovement  or  gangrene.  Taken 
by  itself,  the  leukocvte  count  is  a  poor  guide  to  the  degree  of  peritoneal  in- 
volvement,  for  an  increase  may  occur  with  localization  and  abscess  formation 
or  may  inean  an  increase  of  an  inflammation  in  an  organ  rather  than  the  peri- 
toneuni.  A  leukocvtosis  following  a  štab  wound  could  mean  either  a  peritoni- 
tis  or  an  infection  of  the  abdominal  wall. 

It  is  unfortunatc  that  it  is  so  difficult  to  imprcss  the  študent  and  prac- 
titioner  with  the  significance  and  value  of  abdominal  rigidity  (a  protective 
reflex)  as  a  sign  of  an  underlying  peritoneal  irritation.  The  difficulty  arises 
because  we  have  no  standard  of  comparison.  Its  degree  and  extent  cannot  be 
stated  in  figures  as  can  pulse-rate,  temperature,  leukocyte  count  and  blood- 
pressure,  but  is  leamed  onlv  by  experience  in  cxamining  many  abdomens. 
No  little  training  is  necessary  to  differentiate  true  muscle  rigiditj  from 
contractions  of  muscles  from  ticklishness  or  those  that  are  voluntary  or  hysteric. 

3.  When  a  hollaw  viscus  has  perforated,  operato  at  once  and  close  the 
leak.  It  is  questionable  whether  the  condition  of  shock  resulting  from  the 
mpture  and  intraperitoneal  discharge  of  visceral  contents  ever  warrants  a  de- 
lav  of  even  a  few  hours.  It  cannot  be  denied  that  nature  may  close  these 
opcnings,  as  in  some  bullet  wounds  of  the  intestine,  but  the  brilliance  of  opera- 
tivc  results  diminishes  as  the  time  from  rupture  increases,  This  is  nowhere 
more  evidont  tlian  in  acute  gastric  and  duodenal  perforations. 

4.  An  intraperitoneal  abscess  demands  incision  and  drainage.  Experience 
has  taught  that  these  abscesses  can  be  opened  safcly  transperitoneally  withottt 
waiting  for  tlieni  to  reaeh  such  size  that  opening  does  not  invade  the  free 
eavitv.  A  nioderate  dehiv  is  usuallv  not  hazardous,  that  is,  the  patient  can  be 
sent  to  a  hospital.  OccasionaUy  it  may  be  wise  to  postpone  operation  in  a 
pelvic  abscess  in  women.  Wlien  the  abscess  is  small,  it  may  be  difficult  to 
reach  and  to  drain  through  the  culdesac  of  Douglas.  A  few  days  later  it 
may  be  done  safelv  with  little  anesthetic  and  a  laparotomy  is  avoided. 

5.  Diffuse,  spreading  or  general  peritonitis  should  bc  operated  on  at  onoe 
except  when  the  patient  is  in  extremis.  The  results  will  depend  in  a  large 
measure  on  the  duration  of  the  peritonitis.  Muri)liy's  good  results  (2  deaths  in 
51  cases  of  "general  free  suppurative"  peritonitis)  were  obtained  in  patients 
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ali  of  \vhuiii  \vere  opcratcd  od  vvitliin  40  hoiira  of  niptiire  of  appondiXj  stomach, 
or  intestiiie. 

I  should  hesitate  to  recoeinieiid  the  Ocksiier  treatment  in  aoy  čase  wliere  a 
spreading,  diffuse,  or  suppurative  peritonitis  was  believed  to  be  present,  but,  as  he  haa 
emphasized,  Uie  operativo  resijlta  will  vary  largely  according  to  the  patient*8  surToimd- 
ings,  the  period  of  the  disease  aed  the  opera  to  r's  skill. 


OFEEATrVE    TEEATMENT 

Preparation, — No  food  shoiild  he  administered  before  operation,  but  if 
there  is  food  in  the  stoiiiach,  or  re«:iirgitated  iutestinal  contents,  a  stomach 
wa8bing  shoiild  be  done  j  ust  before  the  anesthetic  is  given.  A  struggle  with 
the  patient  should  be  avoided  if  possible,  and  tbis  is  usuallj  posBible  if  tbe 
lavage  is  given  in  a  skillfiil  manner.  Aa  the  saving  of  tirne  is  important,  tbe 
iodin  disinfection  of  tbe  akin  is  to  be  reconnnendedj  as  it  can  he  applied  while 
the  anesthetic  is  being  adrainistered-  Ether,  hy  the  drop  method  or  closed 
cone,  is  the  anestbetic  of  cboice.  It  is  safcr  than  cblorofonn.  It  is  to  be 
given  in  as  small  a  cpiantitv  aa  possible.  It  is  best  to  bave  tbe  patient  on  tbe 
operating  table  wben  the  etberization  is  begun,  so  that  tbe  draping  and  skin 
disinfection  can  be  carried  on  \vhile  the  etber  is  being  given,  Evervtbing 
should  be  at  hand,  so  that  tbe  incjsion  can  he  made  wiUiont  delaj  when  anf- 
ficient  ether  has  beeo  administered,  Operation  nnder  local  anestbesia  may 
be  considered  when  vomiting  is  excessive  and  wben  one  fears  for  tbe  effect  of 
a  general  anesthetie.  However,  cases  too  sick  to  stand  a  sbort  light  ether 
anestbesia  are  usiipllv  liopeless  ones. 

Incisions.— The  location  of  the  incision  is  deterrnined  by  the  location  of 
the  infecfing  foens  and  our  abili ty  to  satisfactorilv  drain  tbrongh  it.  Thiis,  if 
tbe  bifltorj  or  exainination  indicates  stomach,  gall-bladder,  or  appendix  as  the 
starti ng  point  of  an  infection,  the  incision  is  plaeed  over  the  offending  organ, 
If  drainage  is  indicated^  an  incision  so  plaeed  \vill  probablv  be  \vbere  it  is 
most  needcd  for  drainage.  \Vlien  tbere  is  no  gnide  to  the  origin  of  the  peri- 
tonitiš*  tbe  mediijn  hvpogustric  incision  would  9urely  be  selectcd  in  \vomen. 
In  men  we  might  select  the  right  iliae  or  rigbt  rcctus  in<"isinn  because 
of  the  great  freqnencv  of  appendix  troiible.  Tbe  \vork  can  often  be  well 
done  througb  a  ilcBurnov,  Kanimerer,  reetiis  niiiscle,  or  otbcr  incision  of 
the  kind  tbat  rarely  leads  to  hernia.  As  the  wounds  are  so  fretjucutlv  in- 
fected  ones,  t!ie  iinestion  of  liernia  depends  very  largelv  on  tbe  tvpe  of 
jncision» 

The  small  incision  possesses  great  advantages  in  peritonitis.  A  large 
incision,  to  begin  witb,  will  often  be  followed  by  a  prolapse  of  bo\vel  and 
vabiable  tirne  ia  consunied  in  a  more  or  \em  anccessfnl  effort  to  replace  it* 
Large  qnantities  of  Unid  are  as  readilv  evacnated  tbrongh  a  small  as  a  large 
incision — at  times,  better,  for  a  prrdapsing  coil  of  gut  mav  effectively  block 
the  woiind.     Wlien  the  wonnd  is  large,  a  part  of  it  will  require  sntnring  at 
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the  end  of  operation.  This  consumes  tirne,  and  the  sutured  portion  will  very 
Iikely  suppurate,  but  if  a  long  wo\ind  is  not  sutured,  thero  is  the  ever  present 
and  serious  danger  of  sub8equent  prolapse  and  strangulation  of  bowel.  Whether 
we  irrigate  or  do  not  irrigate,  the  fluid  is  as  well  evacuated  through  the  short 
incision.  But  when  the  original  incision  is  not  ideally  placed  with  reference 
to  the  f ocus  of  infeetion,  we  may  very  likely  be  f orced  to  enlarge  in  one  direc- 
tion  or  another,  with  a  view  to  removing  the  focus  more  expeditiou8ly.  The 
more  one  leams  to  depcnd  on  his  sense  of  touch  in  peritonitis,  the  lesa  will 
he  be  handicapped  by  a  small  incision.  Given  a  peritonitis  8econdary  to  an 
infected  Fallopian  tube,  one  operator  may  reach  down  into  the  pelvis,  separate 
the  tube  by  sense  of  touch  and  draw  it  up  into  view  without  loss  of  tinae  and 
without  exposure  of  gut.  Another  makes  a  larger  incision  (6  in.  or  more), 
has  to  resort  to  the  Trendelenburg  posture,  retracts  the  wound  widely,  seeks 
to  restrain  the  distended  gut  by  use  of  many  pads,  and  finally  sees  the  offending 
organ,  but  even  then  may  be  compelled  to  separate  its  most  adherent  iinder 
portion  by  touch  alone. 

The  operation  will  be  described  under: 

1.  The  operation  with  diffuse  peritonitis. 

2.  The  operation  with  intraperitoneal  abscess  (see  page  495). 


Operation  with  Diffuse  Pebitonitis 

The  abdomen  being  opened,  free  fluid  is  allowed  to  escape,  while  the 
surgeon,  instead  of  baling,  washing  or  sponging  it  away,  starts  at  once  for 
the  focus  of  infeetion.  When  this  is  found  the  treatment  of  it  may  vary  ac- 
cording  to  conditions.  The  treatment  of  each  particular  organ  is  discussed  in 
the  chapter  of  this  book  dealing  with  that  organ,  and  only  general  principles 
can  be  considered  here.  Our  object  is  to  stop  the  throwing  of  bacteria  and 
their  products  upon  the  peritoneum.  This  is  accomplished  by  (1)  suture  of 
openings  in  stomach,  intestine,  bladder,  etc. ;  (2)  removal  of  the  diseased 
organ,  appeiidix,  Fallopian  tube,  gall-bladder,  etc;  (»3)  drainage  of  such  a 
viscus  as  the  irall-bladdcr,  in  čase  it  cannot  be  safely  removed;  (4)  as  soon  as 
possible  reiideriug  the  organ  extraperitoneal  by  meaus  of  packing,  or  establish- 
ing  a  fistula  oponing  extei*ually  in  čase  closing  of  the  visceral  opening  is  impos- 
sible.  This  last  is  a  hazardous  procedure,  only  to  be  resorted  to  if  no  other 
is  possible.  It  is  almost  confined  to  perforations  of  carcinomatous  gut.  The 
procedure  to  be  selectcd  niust  depend  on  a  number  of  factors.  If  the  patient'8 
conditiou  is  verv  desperate,  the  peritonitis  is  treated  and  drainage  established 
to  the  diseased  organ  without  attempting  to  remove  it.  It  is  to  be  remembered 
that  peritonitis  grcatly  obscurcs  normal  anatomv,  so  that  a  cholecyBtectomy 
or  hystcrectomy  may  be  much  more  dangerous  than  in  the  absence  of  peri- 
tonitis, both  because  of  the  obscured  anatomy  and  hence  possible  injury  of 
important  structures  and  because  of  the  patient's  inability  to  withstand  pro- 


ACUTE    PERITOXITIS 


481 


Irmged  operation.  The  treatment  of  thf*  p^ritoiiitis  per  sti  tlu^ii  consistn  in  (1) 
evacuatioii  of  fliiid  and  rolief  of  tension ;  ('2)  reiiioval  of  tbe  foeiis  or  isolation 
of  it  from  the  peritoiieal  ca  vit  v. 

Kenaoval  of  the  Exiidatc. — "Miieli  difference  of  practiee  has  prcvailed  in  re- 
gard  ti*  the  niethnd  of  re- 
moving  tht^  exnt]ate.  \Ve 
inay  consider  tirst  tlie 
irrigation  and  then  tlio 
noii-irrigation  nietliod. 

IRRlGATION.-^Irriga- 
tion  of  the  pcritonenm 
is  done  in  a  varietv  of 
way8,  perhaps  most  often 
hv  potiring  the  salt  aolii- 

tion  from  a  piteher.  It  may  be  done  by  means  of  an  irrigating  j  ar 
to  which  a  (-'hamberlain^a  glass  ttibe  or  other  nozzie  is  attached, 
I!  Inke  h  as  dovist^d  a  retnrn  flow  irrigator,  the  retiirn  flow  of  %vhi(*h 
depends  on  sipliona^e  i  Fig.  1).  Blake  outlines  tho  operative  treat- 
ment of  diffiise  peritonitis  as  follows: 


-Blake 'a   Irrtoator« 


1.  Eflrly  oporation.  At  any  ata^o  'Hh*^  shoek  of  op^ration  is  Irtis  than 
the  danger  of  df4ay." 

2.  Siiiall  iiicision, 

3.  Irrigation  uith  large  qiiantitiea  of  salt  aolution, 
The  irrigation  ia  pcrformed  without  a!htwing  coils  of  gut  to  come  out 

of  th«*  ahfjonifn,  nsing  the*  rctnm  flow  irrigiitor  whic1i  he  has  dr*vised  (Fig. 
1),  The  outfltnv  t  uho  shouhl  not  bc  toi:>  long,  a  a  too  stroni?  aiphi>ini^n  niay 
draw  onn-ntnin  into  tht'  opcnings  in  the  irrigator, 

4.  Draioage  in  some  cnaes.  Drain  when  there  is  a  pjo^unic  membrane 
or  any  tiasiie  thut  must  eome  rtway.  Do  not  druin  (thufe  is,  decp  draina^e 
well  into  the  ubrlomen)  when  ali  parta  of  the  peritoneuni  hmk  iiHke  aml 
d  ra  i  nage  is  no  more  indifuted  in  one  direetion  thtin  another.  In  theae  easra 
a  drjiin  pa&ses  through  the  thit-kness  of  the  abdomimd  wall  only  or  jnst  into 
the  peritoneal  eavity  to  remove  exeGSS  of  salt  solutioii  and  becaiise  the 
Tvound  i  a  so  freqnt^ntly  infeeted  if  suturei], 

5.  After-treatment.  Practjcally  the  Ochsner  treatment.  No  greal  emphaais  laid 
on  posture,  though  the  Fowler  is  usually  eraployed  for  the  patient^s  coinfort  rather 
than  for  d  ra  i  nage. 

G,  Salineš  hy  rortum.  ITe  mentione  irrig^ation  of  the  pelvie  cohin  throu^h  2  lons* 
rribher  tidKs;  the  ontrtow  one  boing  the  larger.  The  tnbes  are  left  in  and  ever>'  .'S  to  4 
houra,  for  the  lirst  4š  bmir?^,  «  slow  irrigation  is  kept  yp,  30  to  40  minutt^s;  the  tem- 
perature of  the  l!iiid  is  }  W  to  115^. 


Jlanv  objoetions  are  nrged  against  the  irrigation  treatment  of  peritonitis^ 

it  seems  at  present  to  have  few  advocates.     Anioiig  the  ohjections  are  the 

fo11owing:    It  consiiraes  tirne  where  economy  of  tinie  is  a  great  consideration ; 

a  prolongcd  irrigation  in  itself  producea  shock  to  the  patient;  there  are  qiiite 
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as  good  results  reported  without  it  as  \nth  it;  there  is  danger  of  spreading 
infection ;  the  greater  part  of  the  fluid  is  evacuated  witlioiit  rcsort  to  irrigation, 
and  no  irrigation  can  possiblj  remove  ali  infection,  hence,  in  any  čase,  the 
cure  must  finallj  depend  on  natural  defenses  to  infection.  The  guestion 
then  is,  will  the  removal  of  a  slightlj  greater  quantity  of  infectious  material 
by  irrigation  than  without  it  be  worth  the  added  tirne  spent  in  its  accom- 
plishment  ?  A  much  stronger  argument  f or  its  use  can  be  made  when  gastric 
contents,  urine  or  feces  have  contaminated  the  peritoncum.  Some  who  do 
not  employ  irrigation  for  the  removal  of  exudate  stili  use  it  for  the  removal 
of  foreign  matter.  It  may  rea8onably  be  urged  that  such  material  can  be  re- 
moved  with  less  trauma  to  the  peritoneal  surface  by  gentle  irrigation  than  by 
wiping  or  sponging.  But  even  for  these  cases,  it  seems  not  to  be  employed  by 
many  American  surgeons.  I  have  never  performed  a  8ystematic  irrigation  of 
an  abdomen. 

NON-IREIGATION  METHODS. — ^Without  irrigation,  the  fluid  is  removed  in  a 
number  of  ways.  In  most  cases,  owing  to  intestinal  distention,  there  is,  when 
the  coils  of  gut  are  kept  in  the  abdomen,  a  distinct  intra-abdominal  pressure 
which  forces  fluids  in  the  vicinity  of  the  wound  toward  it.  This  is  illustrated 
when  the  first  nick  in  the  peritoneum  is  followed  by  a  jot  of  fluid.  Each 
respiration  increases  this  pressure.  Fluid  in  the  deptlis  of  the  pelvis  and  other 
deep  parts  of  the  abdomen  is  not  so  removed,  but  if  a  tube  is  inserted  through 
the  wound  to  these  deeper  spots  the  pressure  of  the  intestines  is  brought  to 
bear  on  the  surface  of  the  fluid  and  it  flows  up  through  the  tube.  The  same  is 
accomplished  when  a  finger  or  sponge-holder  is  passed  to  these  collec- 
tions  of  fluid — ^the  fluid  flows  out  along  the  instrument.  In  practice  we  find 
that  by  the  time  the  focus  of  infection  has  been  attended  to,  the  greater  part 
of  the  fluid  has  usually  escaped.  Sponging  is  resorted  to  chiefly  when 
fluid  obscures  the  operative  field  and  keeps  us  from  a  satisfactory  sight  of 
the  part  we  are  working  on,  or  when  there  is  a  slight  fecal  contamina- 
tion,  circumscribed  to  the  region  of  the  intestinal  perforation.  Rubbing 
or  wiping  peritoneal  surfaces  is  not  to  be  recommended.  One  should 
not  attempt  to  pick  off,  wa8h  off,  or  wipe  oif  adherent  flakes  of 
fibrin. 

If  one  is  dissatisfied  with  the  non-irrigation  methods  of  removing  ex- 
udate  already  mentioned,  he  may  employ  the  method  of  continuous  aspiration 
described  elsewhere  in  this  work  (Vol.  I,  Chap.  VII).  It  works  quickly  and 
"the  pucker"  can  often  be  evacuating  the  fluid  in  pelvis  or  loin  while  the  sur- 
geon  is  doing  other  work.  The  apparatus  may  not  always  be  at  hand  either  in 
a  hospital  or  house  or  may  be  out  of  order,  so  that  surgeons  will  do  well  not  to 
become  too  dependent  on  its  use. 

Drainage. — ^When  the  infected  organ  has  been  attended  to  and  the  peri- 
toneal fluid  has  been  largely  removed,  the  question  of  drainage  arises.  Murphy 
has  been  an  exponent  of  the  drainage  treatment  of  peritonitis.  Murphy's 
method  may  be  outlined  as  f ollows : 
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1.  "Get  in  quickly — get  out  qiiicker.** 

2.  Incision  o  ver  focua — enlarge  as  needed. 

3.  Reniove  appendix ;  elose  leak,  etc.  Kever  leave  a  perforation  patent,  depeiiding 
upon  drsa  i  nage. 

4.  '^Relief  of  pua  tension  ia  the  firet  surgical  step  toward  retardiiig'  abaoiption  in 
a  11  acute  infectiona,  The  maintenaiicc  of  Iow  prt-ssuro  in  eveTy  piiR  pocket  is  a  sirie 
tiaa  nOH  to  eontinuetl  frtM.'<loni  froni  Ml>8orptioiL  Roiluction  of  tonsion  must  bc  iiiitial 
nntl  the  jilii^en«^«^  of  pressuro  oontiuiious.    Thesc  piiriiosrs^i  aro  aceoniplislicd  hy  drainago/^ 

5.  Fenestrated  or  split  tnbc^s  are  inaerted  to  the  iiifected  focus  and  also  to  the  door 
of  the  pelvis. 

6.  ProotrK^ljsiš  Lj  the  met  hod  to  he  deseriben:!  lattr. 

"The  pus  diacharges  from  the  tube  for  manj  days  ia  some  eaies  and  oiily  for  a 
aliort  tirne  in  others-  The  tube  does  not  become  rapidly  eircuiiiscribed  by  agglutina- 
tion  if  the  pua  is  virulent^  notwithstanding:  aome  of  the  recent  teachinga,  based  on 
animal  experiments." 

ilnrphy  tloes  not  eniploj  irrigation^  even  when  stomarh  contents  with  food  reni- 
ntmts  and  intestinol  eontents  (as  in  tjphoid  caaes)  have  befouled  the  cavitj. 


There  seems  to  be  comparatively  little  differeiice  of  opinion  at  present  as  to 
the  iiced  and  inothods  of  draina^e.  With  ali  operators  the  aniount  of  drainage 
material  lia^  been  ver  v  mncli  diniiiiished  in  recent  vears.  When  a  fevv  yearj! 
ago  severu  1  lar^^e  handkerehiefs  of  gaiize  were  tiieked  into  the  abdomen  in 
varitms  dire<'tioH.s  and  led  out  thronj::h  the  W(>nHJ  h\  ono  eoruer  oniv,  meehani- 
eal  i  lena  \vai^  addcd  to  peritonitii^,  Moreover,  these  drains  cc.nild  not  be  removed 
for  nianv  t!a\'s  \vitliout  an  anesthetic.  Manj  casea  of  peritonitis  can  recover 
withoiit  draina^e,  the  wonnd  beiug  tightlj  Bntnred.  If  the  f(^iis  is  removed 
oarlv  enongh,  the  peritoneum  takes  eare  of  the  remaining  fliiid  and  infe<!tion. 
On  the  other  hand,  we  mu  v  be  glad  to  drain  off  throngh  a  \vound  a  toxic  flnid 
Miiich  withont  snch  drainage  nni8t  ha  otlierwiiie  digposed  of  after  absorption, 
The  (pieBtion  at  once  arisCvS  of  the  posfiibilitv  of  t^ontinned  drainage  of  the 
eavitv.  Experimental  evidence  ia  ali  one  way  in  thia  matter»  namely,  that 
any  drain  becomes  isolated  from  the  cavitj  in  a  time  measured  by  houra  rather 
tkan  days  and  that,  once  thia  ia  accomplišhed»  the  peritonenm  must  handle  an 
infection  in  the  way  it  wott!d  have  if  no  drain  had  been  used*  ilurpbj,  aa 
(]noted  above,  believes  that  drainage  of  the  free  cavity  continues  when  peri- 
tonitis is  present, 

There  i.s^  however,  a  period  of  at  leat^t  a  few  bonra  dnring  \vbieb  drainage 
can  contione,  and  it  is  a  question  wbethcr  thia  additional  drainage,  that  is, 
additional  to  that  at  operuti^^Hj  loaj  not  tnrn  the  tide  in  aome  patient/^  favoiv 
If  the  pnrpose  is  9imply  to  drain  off  this  additional  quantity  of  fluid,  a  drain 
need  go  no  further  tban  just  into  the  peritoneimi. 

J]ax  Fiseher,  wbo  reports  KiO  cases  of  peritonitis  operated  on  in  10  jears, 
seems  to  follow  tbis  courae.  He  abandoned  primarv  ehisnre  of  the  wound 
beeanse  of  a  mnnber  of  eases  that  reqnired  re-operation  and  now  draina  ali 
cases,  but  in  many  removes  the  drain  in  24  hours,  hia  gtiide  being  the  char- 
acter  of  the  exiidate.     If  it  incHnes  to  !>e  watery  or  serous,  he  removes  the 
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drain.     He  rcmovcs  it  later  or  replaces  a  drain  when  the  esudate  is  more 
purulent. 

If,  however,  there  is  an  infected  stump  or  a  pyogenic  membrane  or  if 
there  is  great  danger  of  a  suture  line  giving  way,  a  drain  is  placed  to  it,  our 
purpose  being  to  get  a  drainage  tract  established  from  the  potential  focus 
of  trouble  to  the  skin  surface.  Faihire  to  drain  in  such  cases  will  result  in 
an  abscess  formation  about  the  suspicious  spot,  and  usually  there  will  be 
an  infected  abdoniinal  wound.  Those  who  believe  with  Murphy  in  our  ability 
to  drain  the  general  cavity  for  several  days  will  also  plače  a  drain  in  the  pelvis 
and  seek  to  make  fluid  gravitate  toward  the  drain. 

Čase:  At  operation  on  a  subaeute  appendix,  the  thickened,  inflamed  organ  wa8 
dug  out  of  a  bed  largely  retrocecal.  There  was  no  pus,  and  the  wound  wa8  closed.  The 
reaction  wa8  considerable,  temperature  and  tendeniess  continued  for  several  daySy  but 
finally  subsided  without  suppuration  even  in  the  abdominal  wall.  Had  a  small  drain 
been  inserted,  the  blood  and  exudate  from  the  eavity  would  have  been  removed  ex- 
temally,  but  under  the  circumstances  had  to  be  handled  by  the  peritoneum.  In  this 
čase  we  were  not  closing  up  a  normal  peritoneal  cavity  but  one  communieating  with  an 
oozing  connective  tissue  space.  A  small  drain  would  have  lessened  the  reaction  by  re- 
lieving  the  peritoneum  of  some  of  the  exudate  which  it  had  to  handle. 

DRAINS  IN  SPREADING  PERIT0NITI8. — The  glass  drainage  tube  has  lost 
its  popularity  owing  to  its  well-known  dangers.  The  same  is  trne  to  a  lesa 
extent  of  the  stiff  rubber  tube.  Instead  we  use  the  soft  rubber  tube  split  along 
1  side  or  8pirally,  or  the  fenestrated  tube.  Any  of  these  may  cover  a  strip  of 
gauze.  The  cigarette  drain  of  Morris  is  popular,  but  old  and  friable  pieces 
of  rubber  should  not  be  used.  A  folded  piece  of  rubber  dam  will  answer 
just  as  well  as  a  drain  if  it  does  not  inclose  gauze.  At  any  rate,  unprotected 
gauze  should  not  be  used,  as  it  will  only  drain  thin  fluid  and  is  too  difficult 
to  remove. 

Evisceration  and  Enterostomy. — Surgeons  in  general  are  opposed  to  evis- 
ceration  in  peritoiiitis  as  being  productive  of  shock.  The  easicst  way  to  pre- 
vent  it  is  to  work  through  small  incisions.  It  is  better  to  be  cautious  and  not 
let  gut  escapc  than  to  have  to  waste  valuable  time  in  replacing  it.  In  practice 
enterostoniv  or  cecostomy  to  relieve  the  distention  will  prove  disappointing.  A 
slngle  opening  will  onlv  empty  a  small  segment  of  giit,  and  to  empty  more 
through  the  opening  requires  evisceration  and  stripping  of  the  gut.  It  should 
not  be  attempted.  IMechanical  ileus,  however,  when  resulting  from  peritonitisi 
may  requlre  enterostomy. 

Wound  Closure. — The  portion  of  the  wound  not  actually  occupied  by  a 
drain  should  be  sutured  to  prevent  prolapse  of  gut.  A  few  silkworm-gut  su- 
tures  through  the  thickness  of  the  abdominal  wall  answer  this  purpose. 
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The  paticnt  is  placcd  in  bcil,  iisnallj  with  tlie  head  and  shmilders  ele- 
vated  as  tcnding  to  give  greater  eomfort  and,  \vhcii  thc  poritouitis  lias  origi- 
nated  in  tlie  lower  half  of  the  abdonicii,  an  favoring  thc  niotion  of  flnida  toward 
the  drain  if  one  has  been  inserted.  If  the  incision  h  in  the  right  or  Icft  iliac 
region,  the  patient  may  bo  tiirncd  to  the  corresponding  sidc  \vith  thc  idea  of 
favoring  drainage  and  localization.  \Vhen  the  proccss  bas  bad  its  origin  in 
the  npper  abdomen  and  a  drain  bas  been  left  in  tbis  region  onlv,  it  woiibl 
Beeni  \viser  not  to  praetice  elevntion  of  tlie  sliouldera. 

Posture  in  PeritoEitia;  Postural  Braina^e. — The  belief  in  actnal  boles  or 
stoniata  in  the  diaphragni  leading  to  raediastinal  !>^npbatics  seems  to  have 
been  largelv  abandoiied,  bnt  the  bellef  in  a  ateadv  streani  of  peritoucal  fliiid 
toward  tho  diapbragnij  whieb  was  based  on  the  belief  in  diaphraginatic  sto- 
mata»  is  stili  wide!y  entertained.  Furtber,  these  observations  regarding  dia- 
pbragraatic  etomata  bavo  focused  attention  on  Ijmphatic  absorption  to  the 
neglect  of  vascnlar  absorption. 

The  \vork  of  llnscatello  and  others  8howed  that  fine  insolnble  particlea 
are  taken  up  by  the  Ijmphatics  of  the  diapbragm  in  a  surprisinglj  abort 
tirne,  If  sufRcientlv  fine  particles  of  bmip  black  flndia  ink  ennilsion)  are 
iiijeetcd  into  a  giiinea  pig^s  pelvis  and  the  pig  beld  erect,  most  of  tbe  flnid, 
bv  gravity,  remains  in  tbe  pelvis,  but  even  \vben  the  aniraal  was  killed  in  7  min- 
utes  I  have  seen  the  anterior  mediastiniil  Ivmpbatics  appear  as  2  bair-sized 
black  lines  \vitb  distinct  bhn^kening  of  the  Ijniph  nodes  bebind  tbe  manubrinm. 
The  first  particlea  lie  in  Ivmpb  spaees  and  are  extracellulai%  as  was  emphaaized 
by  BiLxton  and  TorrVj  i,  e,  thev  reaeh  the  IynTpbatiea  before  the  cistablisbnient 
of  a  loukocvtosig.  Probably  bnt  a  portion  of  the  hinip  black  wonld  be  rcmoved 
and  the  remainder  WDnld  be  enoapsulated. 

Dandy  and  Rowntree  8ay  that  when  the  insoluble  pigiuent  pbenolsnlphon- 
ephtlialein  is  injeeted  intraperitoneallv  uii!v  0.1  per  cent.  of  it  appears  in  the 
l^mph  of  tbe  thoracie  dnet^  and  tbis  only  after  20  minntes  to  an  lionr,  Bnt 
it  is  a  fact  tkat  the  insolnble  particles  of  lamp  black  appear  in  the  mediastinal 
nodes  nnicb  earlier  and  in  eonsidcrable  qnantities.  Peritoneal  diffnsion  ia 
rapid  and  tbere  seema  little  doubt  that  the  contcntion  of  L>andy  and  Iiowntree 
is  true^  that  vaseular  absorption  froni  the  peritoneum  ia  iinich  more  important 
than  lymphatic  absorption. 

In  spite  of  preconceptions,  tbere  secms  little  evidence  of  a  dcfinite  stream 
of  flnid  niaking  tovvard  the  diaphragin.  Secretion  and  absorption  no  donbt 
take  plače  in  ali  parta  of  the  peritonenra.  If  vascnlar  absorption  is  greater 
in  one  part  of  the  peritonenm  than  another,  it  is  probablv  the  omental  portion. 
This  is  indieatčd  by  ita  largo  vascnlar  Bnpply  and  its  observed  beliavior  in 
peritonitis.  It  niay  be  that  in  iiiflaniniationa  of  a  portion  of  the  peritoneum 
^for  instance,  about  an  appcn(lix|  the  inflamcd  peritoneum  is  activelv  se- 
©Feting,  \vhile  the  adjacent  and  distant  nou-inflamed  peritoneum  is  engaged 
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in  absorption,  thus  to  some  extent  determining  a  stream  of  peritoneal  fluid 
away  from  the  lesion.  Aside  from  such  a  process  diffnsion  in  the  peritoneal 
cayity  if  favored  by  capillaritj,  peristalsis  and  respiration  and  is  favored,  or  the 
TtTene,  by  grayity,  as  the  čase  may  be. 

Before  peristalsis  has  been  inhibited  by  the  inflammatory  process  in  peri- 
tonitis,  diffnsion  may  havo  earried  the  exiidate  to  very  distant  portions  of  the 
peritoneal  eavity,  and  in  the  absenco  of  an  external  vent  the  exudate  is  ab- 
sorbed  by  Ijmphatics  and  blood-vessels.  The  early  widespread  diffusion  is 
illustrated  by  the  foIIowing  elinieal  čase. 

C  ase:  a  girl  who  had  been  treated  for  gastric  ulcer  was  seized  with  severe  pain 
in  the  epigastrium,  and,  under  the  diagnosis  of  gastric  ulcer,  wa8  operated  on  within 
C  hours  through  an  epigastric  incision.  Turbid  fluid  bathed  the  peritoneum  ali  about 
the  stomach,  but  the  peritoneum  was  not  injected.  An  incision  wa8  then  made  over  the 
appendix,  and  an  acuteljr  inflamed  one  was  found  and  removed.  The  wound8  were 
closed  without  drainage,  and  the  temperature  thereafter  did  not  exceed  100°  F,  Thus, 
within  6  hours,  in  an  appendix  čase  that  did  not  appear  particularly  severe,  turbid  fluid 
had  difPused  to  the  most  distant  part  of  the  abdomen. 

Posture,  then,  does  not  institute  drainage  or  diffusion  in  the  closed  ab- 
domen, but  works  either  to  accelerate  or  retard  its  natural  course.  Clark  of 
Philadelphia  advocated  a  posture  to  aid  the  supposed  natural  drainage  toward 
the  diaphragm.  At  operation  he  left  a  liter  of  salt  soliition  in  the  peritoneal 
cavitj  and  raised  the  foot  of  the  bed  with  the  idea  of  dilnting  and  hastening 
the  removal  of  bacteria  to  other  parts  of  the  body  for  destruction.  He  did 
not,  however,  recommend  this  posture  in  peritonitis.  Of  course  the  elevation 
of  the  pelvis  recommended  by  Clark  could  not  be  enough  to  mechanically 
pour  an  accumulation  of  fluid  from  the  pelvis  into  the  abdomen,  but  only 
enough  to  favor  the  supposed  natural  drainage.  Apparcntly,  however,  na- 
ture'8  method  is  not  to  remove  bacteria  which  enter  the  peritoneum  in  moderate 
numbers  to  the  organs  for  destruction,  but  to  do  it  on  the  spot.  Buxton  in- 
jected typhoid  bacilli  into  the  peritoneum  and  says:  'There  may  be  an  ex- 
plosive  destruction  of  the  vast  majority  of  the  bacilli,  few  or  none  reaching 
the  organs  in  such  cases.  •  .  .  The  destruction  iiiay  take  plače  more  slowly, 
though  stili  strikingly  manifest,  within  one  hour  after  inoculation." 

Fowler  in  1900  described  his  postural  treatment  of  peritonitis,  which 
reversed  Clark's.  He  reports  9  consecutive  cases  of  diffuse  peritonitis  treated 
by  operation  with  irrigation  with  peroxid  of  hydrogen  and  bicarbonate  of 
soda  solution,  with  or  without  evisceration,  and  extensively  drained  (in  one 
čase  with  21  gauze  strips  inserted  in  aH  directions),  without  a  death.  AH 
were  subjected  to  the  Fowler  position.  During  the  same  time,  9  cases  were 
treated  in  the  same  manner,  but  without  the  elevation  of  the  bed,  among  which 
wero  5  fatalities.  The  position  recommended  by  Fowler  is  that  of  a  bed 
whose  head  was  raised  12  to  15  in.  A  pillow  is  folded  under  the  thighs,  and  by 
means  of  a  bandage  it  is  secured  to  the  head  of  the  bed  to  keep  the  patient 
from  sliding  down. 
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Fio.  2. — Depth  of  Pelvis  a!vd  Rioht  Lumbab  GuTtEa. 
Afler  CofiFoy. 


CofTej  has  shown  tliat  the  inelination  of  the  plane  from  tlie  pelvic  brim  to 
the  outer  side  of  the  eokni  dovvn  to  the  right  kidnev  region — the  right  peri- 
toiieal  giitter — is  inclined  f*!'  to  the  horizon,  and  with  the  patient  horizontal 

is  aboiit  as  deep  as  the  cnl-  ^,^_,_- . ,^._ 

desac  of  I>oiigIu»  ( Fip;.  2, 
*J)»  To  eiriptv  this  spacc 
iuc\'hauieiilly,  tlien,  the  pa- 
tient inust  he  elevated  to  at 
least  51  .  The  Fovvlt^r  posi- 
tioii  produces  a  rise  of  only 
in'^  to  K>^.  Fo\vler  advised 
tlie  po^itiuii  in  order  to 
bring  the  flnids  by  gravitv 
into   tlio   pel  vil*,   where  thev 

woiild  not  he  readilv  absurhed.  Seeing  that  siich  a  moderate  elevation  woiild 
not  do  this,  man  v  others  ha  ve  resorted  to  a  postnre  which  ia  practicallv  a  sitting 
one.  For  this,  wpecial  bed  rests  or  beds  have  been  devised,  of  whieh  the  Gateh 
18  a  good  exainple  (Fig,  4).  Nothing  short  of  a  lialf  sitt.ing  position  ean  be 
considered  as  prodiieing  efficient  meobanical  draiiiage 
into  the  pelvis.  Even  admitting  that  there  is  a  natural 
drainage  of  free  flnid  toward  the  diapliragin,  it  seenis 
imreaBuniible  to  suppose  that  either  the  positiou  of 
Clark  or  Fnwler,  with  thcir  verv  moderate  elevation, 
conid  have  been  verv  iniportant  faetors  in  mecbani- 
eallv  draining  oot  of  or  into  the  pelvis. 

To  the  sitting  position — the  exaggerated  Fowler — 
which  bas  now  become  popiilar,  there  are  important 
objeetions.  The  position  of  rest  ig  lying  down,  and 
no  matter  how  it  is  maintained,  the  sitting  position 
wou]d  seeni  to  tax  the  patient" s  strength  and  espeeially 
inerease  the  heart^s  work.  The  position  is  tiring  and 
diffieult  to  niaintain,  and  the  patient  volti ntarilv  and 
involuntarilv  slips  down  or  to  the  side.  This  doea  not 
applv  to  the  original  moderate  elevation,  and  a  patient 
with  tvnipanites  tinds  it  much  more  eonifurtable  tbaii 
a  horizontal  one.  If  one  wi8hefl  gravity  drainage,  at 
least  in  appendix  cases,  u'hy  not  nse  the  moderate  Fow- 
ler  with  the  patient  Iving  on  the  right  side  ?  1  think  the 
importanee  of  postnre  bas  reeentlv  lieen  over«tated  and 
believe  that  the  sitting  position  does  ntore  hann  than 
good  and  that  tlie  Clark  and  Fowler  positiona  are  tm>  moderate  in  amonnt  to 
more  tlmo  Hlightlv  aecelerate  or  iftard  the  natnral  ditfusiun  »»f  fn+e  flnid  over 
the  peritooeal  siirfaee,  I[owever,  1  see  no  objet^tion  to  the  Fi^w!er  position  and 
\\m  it  in  the  belief  that  it  eonsiderablv  aida  the  breathing  and  comfort  of  th^ 


Fig.    H.  —  Form    of    Ab- 

DOUINAL    CaVITV.        Tho 

plati«  of  s  o  C  t  i  o  n  is 
lateral  to  the  t r u  o 
pelvis. 


patient.     I  advise  its  use  therefore,  though  not  for  Powler's  reasons. 
sajs  of  pastiiral  drainage: 


Blako 


**I  have  found  it  uaeful  when  considerable  fluid  waa  left  in  tlie  abdomen  and  a  ( 
has  been  introduced.    In  theae  cases  I  elevtite  tlie  licnid  of  the  bpd  if  the  drain  is  in  the 
pdvis;  the  foot,  if  in  the  upper  part  of  the  abdomen,  oth6rwiHe,  1  have  not  enjployed  it" 

Tates  sa js : 

**Po9t«raI  methods  in  the  limitation  of  diffusion  are  of  indisputable  volne  but  are 
of  secondary  importance  compured  to  the  maintenanee  of  blood  pressure  sufficient  to 
support  life,  and  are  freqnently  more  extreme  and  c*ontinued  longer  than  is  necessarj 
OP  even  beneficial,  Indeed,  a  lateral  or  dorsal  horizontal  position  in  nmny  instances 
gives  better  results/* 


Administration  of  Fluids.— It  is  important  that  flnid  sboiild  be  givcn  tlic 
patient  as  soon  as  posaible,  since  the  removal  of  toxic  products  of  bacteria  is 
dependent  on  elimination  throiigh  skin,  kidnevs,  and  lungs.  There  is  dis- 
comfort  from  thirst  of  wbich  the  patientg  coraplain  more  bitterly  than  of 
anvthing  elsc.  Unfortnnatelvj  the  Btomach  cannot  be  ntilized,  as  the  nansea 
of  the  discase  is  added  to  by  that  caiised  by  the  anestbetic.  IIence»  operators 
in  their  more  serious  cases  make  an  effort  to  replenish  the  suppij  of  fluid  by 
artificial  raeana 


L  INTBAVBNOUS  iKFUSlON.^Some  emploj  iutraveBoiis  itifnsion,  uBing  the 
0.9  per  cent.  of  ^iaVl  or  other  iiuid  isotouic  witli  blood  serum,  tlie  ii^iial  iiiodi- 
fication  being  an  addition  of  sniall  amounts  of  KCl  or  CaCU  to  tlie  salt  aolu- 
tion,  as  more  nearJv  representing  the  šali  ne  constitutiou  of  blood-plasma.  It 
must  be  remeiiibered»  hrnvever,  tbat  iio  fiuid  tliat  we  use  can  eloselv  appToxi- 
mate  blood-serum,  aiid  tiiat  even  in  eases  of  infusion  for  blood  loss  tbe  tluid 
begins  to  be  and  is  very  rapidlv  elimiiiated  by  skin  and  kidiiev  even  wben  to 
our  point  of  view  tbe  bndv  needs  tlie  fluid.  It  Beems  likelj,  thcn,  tbat  satine 
as  we  \i8e  it  is  not  an  altogether  iiinoeuous  tlind. 

2.  HYP0DERM0CLYS18^ — Hvpodeniiocljsis  bas  advantages  over  intraveuous 
infusion.  \Vhen  given  beneath  the  brcasts^  fluid  is  so  rapidly  absorbed  tbat 
intravenous  infusion  oflera  no  great  advaiitage  as  to  gpeed.  It  ean  be 
given  easilj  during  the  progress  of  the  operation  without  disturbing  tlie 
operator;  moreover,  it  had  lietter  be  given  then  so  as  to  relieve  tbe  patient 
of  even  tbe  moderate  pain  of  its  adrninistration.  A  single  hvpodernioelv^ia 
iisuaHy  suffiees,  and  subseijuent  administration  of  fluid  ia  coutiuued  by 
reetuuL 

3,  PBOCTOCLTSia — Fluid  mav  l>e  givcn  in  %vi  to  ^viii  quantitics  every  few 
hours  or  hy  the  nietbod  of  proctixdysis  comtnonlv  spaken  of  aH  the  '*Murphy 
drip,"  The  ilurphj  metbod,  however,  as  eniployed  in  our  liospitals,  is  not 
by  any  nieaug  given  unifornilv  with  atterttion  to  tbe  details  on  wbich  Murpby 
lays  great  stre**«.  Tbe  nioditieatlons  vvbidi  bave  been  suggested  uauallv  cora- 
plicate  rather  than  siniplifv  botb  tbe  nietliod  and  the  apparatns.  Chief  amoug 
the  modifinititras  are  nieans  for  beating  the  fiuid*  Some  want  tbe  fluid  to  be 
aa  hot  as  the  patient  eari  tolerate,  tliough  thia  seems  unneeessary  wlien  the 
patient  is  alreadv  snfTerJng  from  feven  If  given  ai*eording  to  Murphy's  tech- 
nie,  Huid  at  100°  to  110^  F.  at  the  bcgiiining  iuay  be  absorbed  before  falling 
to  rooin  temperature,  and  it  would  aeem  that  no  barm  would  be  done  if  it  did 
drop  to  70^  or  80  ^\ 

Murphy  dcscrtbea  bis  raethod  of  proetodyi?is  as  follows:  iryperdiateution  of  Ihe 
rectum  ca  ušes  spasm  and  ejtpulsion.  '*Tho  apparatus  ni  its  si  mp  lest  form  cona  is  Is  of  a 
fountflin  8yringo  with  a  large  rubber  tube  attached,  termiuatiiig'  in  a  vac^inal  hard  tuIj- 
ber  or  glass  tip  fl('Xed  at  an  obtiist^  t\ngle  2  in.  from  its  tip*  baving  nuaieroijs  openinprs 
in  it8  bulWd  oiui/*  Tlie  base  of  the  Hiiid  rontainer  shrmld  be  about  <i  in.  above  the 
patient'**  hutlockn.  Tbe  teinperature  of  tbe  fluid  is  100*'  F.,  and  each  pint  of  ^uid  con- 
tains  a  dram  each  of  sodi  um  and  caleiiim  ehlorid.  "Tbe  apparatiia  may  not  be  dis- 
tnrbed  for  several  day8.-'  An  to  tbe  quantity  absorbed,  *'the  averaiure  is  18  piuts  in  24 
hours.  I  believe  a  quantity  of  lesa  th^m  8  pints  is  of  little  value."  "Proetoclysis  is 
I38ually  eontirmed  for  ti  days,"  Tbe  patient  sboiild  be  in  tbe  Fr)wler  position.  **Pbiee 
1^/i  pints  in  tbe  eontaiuer  every  2  bomrs,  Tho  eiaitiiiner  sbonkl  be  elevated  8uffieiently 
to  alkm*  tbiš  aH  to  i1r>w  into  the  rectum  hi  40  to  50  miniites»  g^ivinj?  the  TCetinn  a  period 
of  rest  from  tbe  influjc  of  fresh  fluid  for  approximately  an  hour."  It  shoukl  ha  ve  a 
hydT09tatic  presanre  of  4  to  7  in.,  never  more  than  15  in.  If  any  meana  other  than 
*rravity  is  nsed  to  nailrol  tbe  lliiw  of  Hnid  into  the  reetnm,  fluid  wl]\  be  disebarj^ed 
into  tbe  bed  wben  any  expulsive  t  tfort  iw  made;  on  the  otlier  band»  with  on1y  <>  in.  of 
elevation  of  tho  bag,  fluid  is  driven  baek  into  the  bug'  if  tbe  noxzlc  ia  provided  with 
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manj  holos.    The  fluid  fiow8  back  and  forth  and  eunuot  exeite  peristalsis  by  distention 
of  the  rectum  if  tlie  details  of  the  met  hod  are  followed* 


If  thc  flind  in  thc^  fontainer  becomcs  discolored  or  cloiided  with  feces,  it 
luav  bo  čon^idored  f(3rtiiin  tbat  the  apparatus  is  workiug  as  Murpljv  reeom- 
incud«.  Frmn  what  seems  to  havc  been  furce  uf  babit,  tiiiid  given  bv  reotum 
seems  uenallv  to  be  saliuo  solutiou,  B\it  the  piirpoao  for  vvhich  we  givc  it  is  to 
relieve  tbirst  aiid  Hupplv  Hnid  (juicklv.  Water  vvithoiit  salt  h  more  thirst 
relieving  and  more  rapidJv  absorbed.  \Vc  woiild  not  think  of  gi%'iiig  saline 
by  moiith  in  preference  to  water  for  thia  pnrpose.  Why,  then,  do  it  by  rec- 
tum ?  Tbe  quantity  of  fluid  ivhicb  Mnrphv  savs  is  absorhed  bv  hiš?  method  of 
administriition  seems  verv  large.  It  is  more  than  we  coiiid  nsiiallv  indiice 
a  well  person  to  take  by  mouth,  but  he  saya  b\ck  of  success  \vith  the  method 
is  almost  sur©]y  diie  to  a  failnre  to  follow  ont  thc  details  of  thc  treatment.  I 
ara  unable  to  say  j  ust  bow  mueh  iliiid  I  ha  ve  se^n  absorbcd  in  this  \vay,  but 
it  18  mueh  under  Mnrphy'fi  average*  Xiirseji  are  depended  iipon  for  tho  actual 
carrying  out  of  the  method,  and  there  are  many  sources  of  error  in  computing 
the  amount  actuallv  absorbed.  HcFwever,  I  rarelv  see  one  of  these  patienta^ 
eliminate  ^1  of  urine  in  the  first  24  bours  after  opnnUion.  ^Inrphv  d 
not  say  how  mueh  urine  his  patients  eliminate*  In  a  recent  severe  ease 
watched  the  details  of  the  administration  and  saw  that  fluid  ran  baek  an 
forth  from  the  container,  but  the  amount  absorl>ed  in  24  hoiira  waa  under 
pints.  It  would  seem  reasouable  to  suppose  that  the  quantity  absorbed  would 
vary  aoeording  to  the  patient^s  needs, 

Postoperative  Vomiting* — Druga  for  the  relief  of  postoperative  vomiting 
are  of  no  value.  The  tendeney  to  vomiting  is  a  little  less  when  the  heatl  and 
shoulders  are  raised.  No  food  should  ever  be  administered  while  nausea  con- 
tiniies.  The  method  of  giving  a  large  qnantity  of  fluid  by  mouth  with  the 
expectatioii  of  baving  it  vomited  and  thns  eleanse  the  stomaeh  is  not  a  g€H>d 
one  in  peritonitis  eases,  Lavage  is  the  most  effieient  method  of  controlling 
vomiting.  The  regurgitation  of  sniall  ainounts  of  fluid  by  these  patients  everj 
few  minutes  has  bcen  compared  to  tlie  'incontinenee  of  retention''  in  urinary 
bladder  distention,  The  stomaeh  in  these  cases  ia  often  full,  aud  only  a  frac- 
tion  of  the  eontents  is  expelled  with  eaeh  emesis,  The  passage  of  the  stomaeh 
tube  raay  remove  10  to  20  oz.,  to  be  fullowcd  by  inimediate  relief  of  vomiting, 
dimimition  of  distention  and  improvement  in  pulse  and  respiration,  so  that  a 
patient  will  fall  asleep  almost  at  onee.  It  is  a  most  satisfactorv  procedure 
in  thia  elass  of  cases.  The  operation  should  be  done  without  a  struggle.  A 
mouth  gag  should  not  be  used,  The  tube  is  simply  Avet  with  water  and  passed 
into  the  stomaeh  with  the  patient  tiirned  to  his  side  and  the  stomaeh  con- 
tenis  are  siphoned  off,  after  wbich  a  small  quantity  of  water  is  poiired  into 
the  stomaeh  and  siphoned  ofF,     This  is  ropeated  twiee. 

The  mouth  should  be  kept  elean  and  moist  by  meana  of  mechanical  meas- 
ures  and  mouth  wa8hes.    WbeB  nausea  bas  about  subsided^  we  begin  to  giv^ 
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water,  hot,  cold^  or  carbonated,  in  dosea  of  1  to  several  drams  fi'equently  re- 
peated.  The  first  nourishirient  sbould  be  albumen  water  or  milk  and  lime 
waterj  to  be  followed  liiter  bv  brcibs.  Naiisea  is  Hkelj  to  last  as  long  as  tliere 
is  tjmpanites,  and  tlie  nteans  emploved  for  its  control  are  iisefol  for  the  naiisea 
as  welb 

Tjmpanites,— Tbis  is  a  serioiis  complication  in  peritonitis  and  alwaya  de- 
manda  carcfiil  consideratioii.  First  and  most  iniportant  in  its  trcatmcnt  is 
tbe  enema.  If  tlie  colou  is  capable  of  anv  peristalsiSj  tbe  fliiid  is  carried  aroiind 
to  the  ileocecal  region^  but  in  its  absence  it  is  impossible  to  teli  how  far  the 
fluid  goes,  A  t  times  tbere  i  a  no  expulsive  power,  and  the  fluid  must  be  si- 
pboned  off.  Great  čare  should  be  used  in  adding  snch  medicaments  as  gljcerin, 
tnrpentine,  ahim,  ox  gall,  etc.,  to  the  water,  as  they  maj  cause  considerable 
irritation,  sctting  iip  a  colitis  after  the  peritonitis  bas  snbsided-  Cathartics 
are  to  be  used  witb  great  caution  if  at  ali,  for  they  mav  preeipitate  an  aciite 
meehanical  obstruction.  We  cannot  feel  safe  in  using  thein  imtil  we  have 
Biiceeeded  in  getting  a  result  from  the  enemata.  A  patient  who  has  been  with- 
out  vomiting  for  some  tirne  maj  be  started  vomiting  agaiu  by  a  doso  of  calomeh 

Some  operators  bclieve  that  we  can  succeed  with  an  irrigation  where 
simple  enemas  have  failed«  For  thia  purpose,  2  tubcs  are  used,  one  jnst  in- 
aide  the  aniis^  tbe  otber  insertcd  as  high  as  possible.  With  the  patient  tiirned 
to  the  side,  several  gallona  of  fluid  aro  passcd  slowly  into  one  tube  and  are 
alIowed  to  flow  oiit  throiigb  the  otber.  The  colon  is  occa3ionally  distended  by 
compressing  the  outflow  tube. 

Pouhices  and  stupcs  are  applicd  to  the  abdonien*  Tbeir  effect  is  nearly 
negligible.  Perhaps  tbrough  the  heat  applied  tliev  may  8ligbtly  stimiilate 
peristalsia. 

The  drugs  of  most  value  are  eserin  and  pitnitrin.  It  is  well  to  administer 
fi  dose  of  one  or  the  otber  a  half  hour  before  an  enema  is  given  in  bad  cases. 
Eserin  is  used  in  doses  of  1/50  gr,  Pituitrin  is  said  to  eontract  the  blood 
vessels,  raise  blood-pressurc  and  increase  periatalsis.  It  mav  be  given  intra- 
venouslv  in  salt  solution  or  hypodei'mically.  In  tlie  latter  čase  the  dose  is  0.4 
gm.  (2  C.  C.  extract  hypophysis  of  Biirroiighs  Welcome  &  Co, ;  2  c,  c»  piturtarin 
of  Parke  Daviš  &  Co. ).  My  personal  experienee  is  limited,  but  I  believe  it  tbe 
best  drug  \ve  possess  for  exciting  peristalsia,  Heart  stimiilants  will  be  foimd 
unsatisfactory.  Adrenalin  wonld  seem  to  be  indicated  as  a  vaso<*on8trietor,  but 
we  have  no  niethod  of  eontinuous  administration.  If  given  in  any  way  but 
intravenonsly  it  is  said  to  bave  no  effect  on  blood-pressure. 

Alurpliiu  is  to  be  used  sparinglv.  Some,  like  Deaver,  Bay  that  it  ahould  never 
be  given  after  a  peritonitis  operation.  Most  surgeons  do  not  object  to  a  aingle 
hypodermic  given  when  the  patient  is  most  restless  a  few  hours  after  operation. 


Result  of  Treatment 


^M       In  detailing  the  methods  of  treatment  I  have  not  songht  to  eoneeal  a  per^ 
^M  Bonal  bias  for  or  against  various  measures.     Wliere  such  diflFerenees  of  opinion 
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prevail,  however,  it  is  only  fair  to  state  that  with  the  recognized  general  im- 
provement  of  results  in  recent  jears  equally  good  results  are  claimed  by  sur- 
geons  employing  widely  diflFering  methods. 

If  an  appendix  is  inflamed  and  there  is  wide8pread  turbid  fluid,  but  the 
peritoneum  is  little  injected  and  presents  a  glistening  surface,  are  we  to  call 
the  čase  one  of  spreading  peritonitis  ?  The  removal  of  the  appendix  without 
washing  or  drainage  in  such  cases  will  usnally  be  followed  by  a  placid  recovery. 
The  operators  reporting  statistics  as  a  rule  disclaim  including  cases  of  this 
sort  in  their  tables.  They  usually  teli  us  that  beside  the  nidus  of  infection 
pus  was  present  and  there  were  signs  of  peritoneal  inflammation  and  no 
adhesions.  It  is  very  difficult  to  sati8fy  my8elf  in  what  class  many  of  my  cases 
belong.  Many  of  the  worst  show  very  distinct  walling  off  in  some  direction  or 
other,  while  some  cases  without  any  adhesions  to  control  the  free  turbid  fluid 
bebave  clinically  as  quite  mild  ones.  Further,  with  the  small  incision  and  with- 
out  irrigation  we  do  not  know  the  extent  of  the  process. 

While  most  surgeons  advise  early  operation  in  cases  of  spreading  peritoni- 
tis, Ochsner  finds  his  starvation  treatment  e8pecially  indicated  in  gangrene  of 
the  appendix  and  diflFuse  peritonitis.  In  his  hands  "beginning  general  perito- 
nitis" is  arrested,  and  his  published  statistics  tcnd  to  confirm  his  stat^nents. 
It  is  to  be  remembered,  too,  that  the  treatment,  with  the  ezception  of  gastric 
lavage,  is  a  "do-nothing"  treatment — ^no  water,  no  food  by  mouth,  no  cathar- 
tics,  no  enemata,  no  drugs  (as  morphin). 

Cases  at  the  Augustana  Hospital,  July,  1901,  to  Aprh.,  1904 

Cases  Deaihs  Perceniage 

Group   1.     Chronic  or  interval 540  3  .6 

2.  Acute  appendicitis  with  perforation 255  5  1.9 

3.  Acute   appendicitis  perforated   or  gangre- 

nous  without  abscess 55  O  O 

4.  Acute  appendicitis  with  abscess 117  4  8.4 

6.    Acute  appendicitis,  diffuse  peritonitis 33  10  80. 

1000  22  2.2 

Of  the  255  in  Group  2,  55  were  treated  by  lavage. 

Of  the    55  in  Group  3,  34  were  first  starved  until  they  seemed  in  safe  condition  for 

operation. 
Of  the  117  in  Group  4,  78  were  first  treated  by  lavage. 
Of  the  33  in  Group  5,  ali  were  treated  at  first  by  lavage.    Seven  were  moribund  and  not 

operated  upon.   Of  460  acutc  cascs,  200  wcre  for  a  tirne  treated  by  the  Oehtner 

method. 

Torek  bas  advocated  a  treatment  which  is  the  antithesis  of  that  outlined  in 
this  chapter  and  gives  results  as  good  as  the  best.  He  had  3  deaths  (1  patient 
moribund;  2  patients  operated  on  in  the  fourth  day  of  peritonitis)  but  aside 
from  these  there  were  18  successive  successful  results.     No  čase  died  whose 
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peritonitis  wa8  of  under  70  hours'  duration.     AH  were  of  appendiceal  origin. 
His  treatment  is  as  follows: 

1.  Incision  began  at  pubes  and  terminated  anywhere  from  2  in.  above  the  umbili- 
cus  to  the  ensiform  cartilage. 

2.  The  hand  separated  the  eoils  of  intestine  in  aH  parts  of  the  abdomen,  and  salt 
solution  wa8  poured  from  a  pitcher  to  wa8h  each  part  of  the  cavity. 

3.  Evisceration  was  practiced  to  some  extent. 

4.  "Iiapidity  of  operation  counts  for  something,  although  it  should  not  be  over- 
estimated." 

6.  Woimd8  were  closed  without  drainage. 

6.  Alway8  used  strychnin,  nitroglycerin,  etc 

7.  If  there  was  much  shock,  the  foot  of  the  bed  was  elevated. 

8.  Inserts  the  rectal  tube  but  does  not  recommend  cathartics  or  enemas. 


Murphy  reports  61  cases  of  "general  free  siippurative  peritonitis"  with  2 
deaths.  None  of  them  was  of  over  40  hours'  duration.  Two  were  gastric,  1 
duodenal,  and  5  typhoid  perforations.  Forty-three  were  appendix  cases.  Ali 
were  drained.  No  irrigation  was  used  even  in  the  typhoid  cases,  although  he 
say8  a  pint  of  intestinal  fluid  flowed  through  the  tube  from  the  pelvis  inr  1 
čase.    AH  the  typhoid  cases  recovered. 

Blake's  series  includes: 

78  cases  of  diflFuse  peritonitis  due  to  appendicitis. 

13  perforations  of  stomach  and  duodenum. 
8  typhoid  perforations. 

These  cases  were  operated  on  by  4  surgeons.  Of  the  13  stomach  and 
duodenal  cases  1  died  of  obstruction;  3,  who  were  operated  on  over  36  hours 
after  rupture,  of  peritonitis.  Of  the  8  typhoid  cases  there  were  4  deaths;  of 
the  78  appendiz  cases,  15  deaths  (19  per  cent.). 

AH  cases  were  irrigated.  Drainage  had  little  bearing  on  the  issue ;  some  of 
the  fatal  cases  were  drained;  some  were  not.  Drainage  was  not  extensively 
employed. 

A  series  of  cases  of  interest  because  of  its  size  is  that  of  Grekow 
(11)  from  the  Obuchow  Hospital  of  St.  Petersburg.  There  were  900 
cases  with  a  mortaHty  of  63  per  cent.  Aside  from  the  more  usual  methods 
of  treatment,  oil  and  camphor  had  been  used  in  the  cavity  but  are 
not  recommended.  Grekow  speaks  more  favorably,  however,  of  the  use 
of  a  5  per  cent.  grape  sugar  solution  and  also  of  the  use  of  hyper- 
tonic  salt  solution  to  favor  exosmosis  and  hence  an  auto-flushing  of  the 
peritoneum. 

Max  Fischer  reports  the  results  of  treatment  of  160  cases  operated  on  in 
the  last  10  years.  The  series  is  noteworthy  for  the  great  variety  of  the  causes 
of  the  peritonitis.  Further,  a  large  percentage  of  the  cases  seem  to  have 
reached  the  hospital  at  Olmutz  late  in  the  course  of  the  disease.  There  were 
160  cases  with  a  mortality  of  51  per  cent. 
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Sources  of  Infeetion  Cases  DeatJis 

Appendix    107 

Perforations  of  stomach  and  duodcnum 8  7 

Perforations  of  intestine  from  hernia,  trauma,  and 

štab  wounds  23 

Feniale  K^nitals 12  7 

Gall-bladder   4  3 

Typli<n*a     3  2 

Perforatiuus  from  cancer,  diverticuluni,  etc 4 

The  chief  interest  attaches  to  tlie  appendix  cases,  for  thoy  are  arranged  in 
2  groups,  depending  on  whether  they  were  operated  on  in  the  first  2  davs  or 
later.  There  were  39  cases  operated  on  within  48  hours,  with  a  mortalitv 
of  12.9  per  cent.,  while  G8  cases  operated  on  at  a  later  date  gave  a  mortality  of 
54.9  per  cent. 

Fi8cher'8  treatment  difTers  little  from  that  in  vogue  in  this  countiy.  We  may 
epitomize  it  as  follows : 

1.  Early  opera tion. 

2.  Stop  the  infeetion  at  its  source. 

3.  Short  operation. 

4.  He  thiiiks  well  of  tho  camphorated  oil  treatment  though  it  is  not  dear  that  he 
has  employed  it  in  the  cases  reported. 

5.  Prevent  eviseeration. 

6.  It  makt«  little  difference  whether  we  employ  the  "dry"  or  the  "irrigation" 
method  of  removing  exudate. 

7.  Drains  alway8,  e8pecially  through  the  i)ouch  of  Douglas,  but  often  removes 
drains  within  24  hours. 

8.  Fowler  position. 

9.  Salt  solution  by  infusion,  hypodonnocly8is  or  rectum. 

We  shoiild  be  slow  to  draw  conclusions  from  small  scries  of  cases  where  so 
niany  factors  are  conccmed,  as,  for  instance,  tirne  of  operation,  bacteriologj, 
etc,  bcsidc  so  manv  variants  in  the  operation  itself.  Thns,  if  we  relied  on 
Fowlcr'8  statiatics  alone,  we  woiild  conclude  that  the  mortality  wa8  reduced 
50  per  cent.  by  the  Fowler  position,  but  his  cases  are  too  few  to  warrant  sudi 
a  conchision;  he  treated  9  cases  with  it  with  no  deaths,  9  without  it  with 
five  deaths. 

The  following  statements  seem,  however,  to  be  bevond  contradiction. 

The  mortalitv  from  the  disease  has  been  much  reduced.  The  only  points 
of  treatment  about  which  there  is  practical  unaniniity  are  early  operation,  qiiiok 
operation,  closure  of  the  leak  or  removal  of  the  focus. 

Onr  conclusion,  then,  is  that  these  are  the  essentials  and,  though  evtrj  otl&er 
procedare  that  may  pos8ibly  aid  in  the  patienfs  recoTery  is  to  be  resorted  to,  jet 
dmgs,  irrigation,  drainage,  postnre,  etc,  are  comparatiTely  of  muoh  leaa  im« 
portance  in  the  control  of  a  diffase  peritonitis. 
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Intbapebitoneal  Abscess 

An  absccsa  in  tlie  abdomen  may  (1)  be  confined  to  an  organ,  as,  for  in- 
stance, the  liver,  and  ha%-e  no  peritonitis  aboiit  it;  (2)  it  mav  be  confined  to 
an  or*2:aii  wliich  bet!omea  aiirroinidcd  bv  an  encapsiilating  peritonitis;  or  (3) 
an  abscess  niaj  be  intraperitoneal,  that  is,  bare  its  wall  made  up  of  infiam- 
niatorj  tissiie  and  niodified  peritoneum.  The  principles  of  treatment  vary 
jsorne\vbat  in  the  3  cases, 

1.  The  abscesses  of  organa  are  treated  in  other  ehapters  of  thia  book; 
it  mav,  however,  be  said  that  in  their  treatment  we  aim  to  avoid  infet^tions 
of  the  peritoneal  cavity.  A  kidnev  abscess  or  perinephritic  abs<.'es8  wil]  ab 
ways  be  operated  on  by  such  a  route  as  will  avoid  the  peritonenni  altogether. 
In  liver  abscesses  this  may  be  impossible  and  the  expedient  of  opening  the 
absceases  by  the  2'Stage  operation  is  emploved,  the  experience  of  tliose  who 
see  manv  siieh  abacesaes  often  leading  them  to  follow  thia  course.  It  mav  not 
at  first  seem  clear  why  this  shontd  be  the  čase,  when  wo  dai]y  open  intra- 
peritoneal  abscesses  transperitoneallv.  Rut  in  the  vi&ceral  abscess  the  perito- 
nenm  has  not  institiited  a  reaction  to  infection  and  the  araonnt  of  infeetion 
thro\ni  on  the  peritoneum  when  the  abscess  is  opened  may  be  more  than  it 
can  tolerate.  In  general,  a  thoronghlv  protective  peritonitis  resnlts  from  a 
gradual  estension  of  bacteria  and  produet^  to  the  peritoneum.  For  this  rea- 
son,  when  possible  the  2'8tage  operation  should  be  eraploved  in  such  cases.  If 
impossible,  we  mav  a  spirate  pns  and  protect  the  peritoneum  by  pads  so  as 
to  limit  the  amonnt  of  soiling  to  the  greatest  possible  degrce, 

2.  When  the  peritonitis  around  a  visceral  abscess  is  acnte,  it  niay  be  the 
part  of  wisdom  to  de!ay  operation  nntil  the  acnteness  has  passed.  This  ap- 
plies  partieiihirlv  to  iratl-bladders  and  pns-tubes,  After  the  peritonitis  has 
suksided  somcwliat,  the  operation  can  be  done  with  the  anatomv  leas  obscured, 
witli  tlic  patient  suiTering  lesa  from  the  inflammatorv  reaction  and  better 
innnunized  to  the  exeiting  genu.  In  a  g^^necolopeal  čase  an  ovarv  or  tube 
raay  be  saved  that  would  be  sacrificcd  if  operated  npon  ai  the  height  of  the 
peritonitis.  When  the  galbbladder,  Fallopian  tube  or  appeudix  contains  pus, 
and  thcre  is  a  limiting  peritonitis  withoTit  pus,  wc  make  an  effort  to  remove 
the  organ  without  mpture  or  soiling  of  peritoneum*  but  this  is  often  impos- 
sible and  pus  laden  with  haeteria  (we  are  not  referring  to  the  storile  pus- 
tul>es)  is  spilled  upon  the  peritoneum.  It  is  at  once  taken  up  on  a  sponge  and 
if  the  focus  hns  been  reniovcd  the  (|Uestion  of  a  drain  is  considered.  If  the 
abdomen  is  elo^ed  with<jut  drainage,  we  do  not  fear  general  peritonitis  from  the 
soiling  \vith  pu8,  but  the  possible  format  ion  of  an  abscess.  If  the  peritoneal 
Burface  is  fairlv  nonnal  and  nn  sloughing  stnmp  of  an  organ  remains,  we  can 
rely  on  the  peritoneum  to  attend  to  the  infection  ivithont  resulting  abscess. 
If  the  peritoneum  is  raw  and  its  aurface  oozing,  due  to  separation  of  ad- 
hesions,  or  if  a  slouglang  stump  remains,  an  abscess  may  be  confidently 
expected.     In  a  gall-bhidder  čase,  with  oozing  from  the  nnder  Burface  of  the 
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liver,  we  woul(l  feel  safer  with  a  drain  down  to  the  ligated  duct.  If  a  pus 
tube  has  been  eniicleated  and  a  cavity  is  lef t  denuded  of  peritoneum  whiGh 
niay  be  expected  to  fill  up  with  blood-clot,  a  drain  will  also  be  advisable.  In 
these  cases  it  is  not  the  peritoneum  that  needs  a  drain  but  the  sloughing 
stump  or  connective  tissue  cavity  in  contact  with  the  peritoneum. 

3.  When  an  intraperitoneal  abscess  has  formed,  with  careful  treatment,  the 
chance  of  its  wall8  giving  way  and  a  general  peritonitis  resulting  is  not  great. 
IIoweyer;  the  abscess  steadily  enlarges  and  should  be  operated  on  as  soon 
as  possible.  We  have  ceased  to  fear  to  any  great  extent  the  transperitoneal 
opening  of  sueh  abscesses.  When  an  incision  has  been  made  and  free  peri- 
toneum encountered,  we  may  follow  either  of  2  plans.  The  older  is  that 
of  isolating  the  free  cavity  from  the  pus  by  placing  pads  around  the  abscess 
before  proceeding  to  open  it,  then,  when  the  wall  of  gauze  has  been  arranged, 
opening  the  abscess  with  the  finger  and  sponging  away  ihe  pus.  This  method 
is  quite  commonly  followed  in  the  abdominal  opening  of  pelvic  abscesses  and 
was  formerly  much  employed  in  appendix  abscesses.  The  second  method  is  to 
open  the  abscess  at  first  with  a  very  small  opening  without  the  protecting 
pads,  trusting  to  the  pus  to  follow  the  finger  or  instrument  toward  the  wound, 
as  it  usually  does.  This  method  has  grown  in  favor  as  our  fear  of  the  peri- 
toneum has  diminished.  The  abscesses  can  be  handled  with  less  disturbance 
of  adjacent  coils  of  gut  and  with  a  smaller  incision  than  if  we  felt  it  neces- 
sary  to  use  protective  pads.  If  this  fear  of  soiling  the  peritoneum  were  car- 
ried  to  its  extreme,  it  would  result  in  our  treating  both  pus-tubes  and  appendix 
abscesses  by  drainage  alone  and  not  removing  the  oflFending  organs  for  fear 
of  breaking  the  abscess  wall.  Instead,  experience  show8  it  to  be  safe  to  break 
up  an  abscess  wall  and  remove  the  offending  tube  or  appendix,  and  when  we 
do  not  remove  tube  or  appendix  it  is  for  other  reasons  than  fear  of  expo8ing 
uninfected  peritoneum.  The  more  real  danger  is  of  damage  to  the  gut  when 
the  abscess  wall  becomes  so  dense  that  we  cannot  recognize  structures  in  it; 
then  we  drain  the  abscess  only,  with  the  po8sibility  of  a  second  operation 
being  necessary  later.  The  earlier  the  operation,  the  greater  the  probabilitj 
that  the  focus  can  be  attended  to. 

Considerable  changes  have  arisen  in  regard  to  the  methods  of  draining 
these  abscesses.  Not  many  years  ago  surgeons  made  a  large  incision  and 
packed  the  cavity  with  gauze  in  quantities  sufficient  to  distend  the  cavity 
to  its  original  capacity.  There  was  great  fear  of  8econdary  abscess  unless 
the  cavity  was  made  to  heal  from  the  bottom  by  packing  and  repacking.  The 
removal  of  the  gauze  was  painful  and  at  times  even  necessitated  an  anesthetic 
The  ifikulicz  method  was  devised  to  make  removal  comparatively  painless 
and  obviate  the  anesthetic.  A  gauze  pack,  however,  soon  becomes  saturated 
and  ceases  to  be  of  any  f urther  servdce  as  a  drain,  but  rather  becomes  a  plug 
for  the  wound,  interfering  with  drainage.  Now  the  gauze  tamponade  is 
rarely  resorted  to,  whether  the  abscess  is  of  gall-bladder,  appendix,  or  poudi 
of  Douglas.     Instead  we  use  the  soft  split  tube  with  or  without  a  core  of 
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^aiizOj  tlie  cigiiretfe  dižiiij  uf  Muitih,  or  a  rtiiiiple  inlJtuI  pioce  *jf  ritblKH'  dam. 
No  attempt  is  iiiade  to  disteud  the  eavitv,  \vliieli  has  practicallj  uljlitcnited 
its^lf  by  collapse  of  its  walls  aa  soon  as  opeiied*  Ali  that  ib  neceasarv  ia  to 
obtain  an  iiiiobt^tnieted  tract  to  tlie  siirfaee.  Adhesioiis  fonn  arouiid  the 
draiii  verv  cpiicklv,  ao  that  it  hecoines  a  defiiiite  extraperitoeeal  tract  to  the 
abscess*  Even  in  the  first  day  the  drain  Iarge]y  stops  drainin^,  onee  its 
capillarv  recesses  beeome  clogged  with  leukocvtes,  and  drvin^  aroiiiid  the  wound 
opening  tends  furtlier  to  stop  drainage,  Thereafter  drainage  maj  \m  started 
bj  piilling  the  drain  oiit  for  an  inch  or  thereabouts  or  by  9imply  twisting  it, 
The  drainage  occurs  around  rather  than  through  the  drain.  This  stage  being 
reached,  the  drnhi  bas  ceased  to  be  nsefiil  and  beeonies  a  detrinient  to  drainage 
exeept  in  the  few  eases  where  the  abdominal  wa!l  tends  to  cloae  before  the 
cavity  inaidc  has  ceaaed  to  dischargc. 

Ordinarilv  in  čase  of  intraperitoneal  abscess,  only  1  drain  is  needed,  and 
that  19  the  one  !eft  at  operation.  Wlien  this  is  reinovcd,  say  in  4  davs,  a 
tract  has  been  estai>lished  wblch  will  dieoharge  pus  till  ali  sloughs,  sntures, 
foreign  bodies,  concretions,  etc,  havo  loosened  from  the  tissues  and  appeared 
on  the  snrface.  The  exit  of  fluid  and  solida  is  not  facilitatcd  by  repaeking, 
An  exf!eption  to  tliis  is  fonnd  \vben  the  lavers  of  the  abdominal  wall  have  not 
been  divided  in  the  same  plane  and  tend  to  come  together  and  close  the  open- 
ing,  bnt  in  snch  eases  a  drain  needs  to  go  only  throngh  the  abdominal  wall  and 
not  into  the  peritoneal  eavitv.  The  presaure  of  intestineSj  together  with 
efforts  of  conghing,  breathing,  and  straining^  tenda  to  collapse  the  wall8  of 
the  ainns  and  foree  the  finid  on  t  onto  the  abdominal  walK  nnless  the  opening 
is  pliigged  vvith  a  drain.  To  illustrate  by  a  simple  intraperitoneal  abacess  of 
tubal  or  appendiecal  origin :  On  the  dar  folknving  operation,  the  dressiiig  is 
ehanged;  the  cigaret  te  or  tnbe  is  twiflted  or  shortened;  if  there  is  m  neb  dis- 
charge,  the  ontsidc  dressings  may  be  ehanged  twire  a  day.  In  abont  3  to  6 
days  the  entire  drain  is  renioved.  The  tract  is  not  irrigatcd,  sponged^  probed, 
or  in  any  way  interfered  with.  Gaiize  is  laid  over  the  wonnd.  The  following 
dav  this  gauze  is  fonnd  soaked  with  piis;  when  the  pn^^  is  wiped  otf  the  skin, 
it  may  lie  niiticed  tliat  verv  littk?  more  can  ho  got  from  tlie  sinns  by  pressing 
on  the  abdominal  wall  in  the  vicinitv.  If  the  drain  had  been  replaced,  there 
wonld  be  less  pii«  on  the  abdcunen,  l)nt  the  removal  of  the  drain  would  be 
followed  by  a  flow  of  ptis  froiu  the  ainua. 

The  proftise  discharge  of  pns  will  e^^ntimie  a  variable  number  of  days,  so 
long,  in  fact,  as  any  sloiighs,  sntnrea^  concretions,  or  foreign  bodies  have 
failed  to  find  ex)t,  With  the  exit  of  the  last  slongh  the  discharge  suddenlj 
diminishea,  it  loses  its  odor  if  it  had  one,  and  healing  goes  on  quickly.  Tn  a 
few  days  we  mav  begin  to  draw  together  the  ontside  wonnd  with  adheaive 
straps.  Experienee  shoivs  that  sneh  abscesses  can  nsnallv  be  healed  within 
3  weeks  and  one  need  not  fear  a  retention  absceas  along  tlie  tract,  Pns  in  tlie 
tract  finds  its  direction  of  least  resistance  along  the  tract  toward  the  opening. 
Secondarv  absce^ses  are  often  at  considerable  distances  and  are  not  infinenced 
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by  packing  tlio  wo\nid.     Nearbv  abscessos  fond  to  work  t(»v»'ard  and  dischargc 
into  the  drainagc  tract. 

Incisions  for  Brainage  and  Oravity  Drainage. — Intraperitoneal  abscesses 
are  usiially  opeued  tlirough  the  anterior  abdominal  wall,  the  exception  being 
those  opened  throiigh  the  poiich  of  Doiiglas  in  women.  It  is  obvious,  then,  that, 
if  drained  thnnigh  the  original  wound,  thev  drain  iiphill  if  the  patient  lie3 
on  his  back.  In  spite  of  gravitv,  however,  tiiev  usiiallv  close  without  incident 
or  delav.  lii  abscesses  near  the  kidnev,  abseesses  of  gall-bladder  or  appendiceal 
origin,  or  abseesses  in  the  pelvis  we  are  tenipted  to  make  additional  openings 
in  the  loin  or  Douglas  culdesac  to  hasten  matters  bv  additional  and  gravitv 
drainage.  This  is  rarelv  necessarv  and  iisnallv  inefficient.  In  a  recent  čase 
of  appendiceal  abseess  of  3  Aveeks'  duration,  a  drain  was  passed  from  a 
McBumev  incision  ont  through  a  counter  opening  near  the  kidnej,  where 
the  greater  pa  rt  of  the  piis  lav.  When  the  drain  was  removed  in  4  or  5  davs, 
the  patient  went  on  to  a  pronipt  recoverv,  biit  the  loin  opening  closed  first, 
ahnost  at  once,  while  intra-abdominal  drainage  eontinued  some  davs  longer 
from  in  front. 

I  do  not  emplov  the  mothod  but  ha  ve  seen  a  drain  in  gvnecological  cases  insert^d 
in  a  liy]K>pastrir  wound  and  broupht  out  throiijjh  an  oiHMiiu};  in  Dou<rlas'  pouch.  but 
in  ali  suoh  ca.ses  ono  cau  note  tliat  the  vaginal  is  the  oi>eninp  that  eloses  first. 
Gravitj-  has  verv  little  to  do  with  the  mat  ter.  Vaginal  drainage  finds  its  use  not  as  an 
addition  but  as  an  alternative  to  abdominal  dniinage.  We  mav  wisely  open  an  abseess 
in  pelvis  or  tube  through  the  euldesae,  thus  sparing  the  patient  a  laparotoniy.  or  in  a 
lapari>tomy  when  drainage  is  indieate<I  we  may  establish  it  through  the  vafirinal  fomix 
to  i)ermit  t  ho  olosure  of  the  aMominai  incision. 


TUBERCULOUS  PERITONITIB 

The  treatment  of  tuberoulons  peritoniti?  has  l>et»n  continnouslv  under  dis- 
oussion  ever  sineo  the  tirne  when  cases  treated  bv  snrgical  incision  were  found 
to  iniprovo  in  a  remarkable  manner.  These  lirst  oi>erations  w'ere  accidentaU 
that  is,  ^*ases  opcrarod  on  nnder  the  diairnosis  of  i>varian  cvst,  etc.  The  resnlts 
seonu\l  oven  moro  roniarkablo  thon  than  no\v,  for  it  was  not  considered  that  ex- 
lonsive  tuK^renlons  porironitis  oould  be  cured  bv  nioilioal  treatment.  It  is 
Inntor  not  to  oon sider  tlio  niodieal  and  sursiioal  treatmont  as  altematives  but 
rathor  as  supploniontins:  oaoh  otlior.  Ali  cases  are  subjci*ts  for  the  best  possi- 
b!e  modiial  troatniont  and  aro  divisiblo  into  irronps  as  roiiards  the  indications 
for  surp?rv.  In  sonio  oasos  incision  abniptlv  initiates  an  improvement,  in 
othors  thoro  is  no  prosjHvt  of  its  doinu  ii^^nl  and  a  n-n  im^nsiderable  one  of 
its  Joini:  vorv  positivo  hann  bv  ostablishin::  a  sinus  or  fccal  lismla.  The  cases 
most  iniprovoJ  ari^  th«^so  of  niiHarv  tnlvrculosis  wiTh  ascites  and  these  are 
nsua^lv  dia^iiosotl  ir.  advanoo  of  o]HTat:iVi.  rr.:.^rniiiaTo-y,  those  most  Hkely 
to  Iv  ir.'*urod  bv  siir::^^rv  aro  tlio  onos  uTuliairuosid  and  in  which  we  stumble 
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lipe  m   a   tH!>en;iiloiis   peritoiiiti«    in   a  t  tačk  ing  a  supposed  snbacnte  flppendix. 

iiedieal  trcatnient  need  not  be  considered  in  great  detail ;  it  is  the  dietotir, 
livgienic,  aiid  racdieinal  treatraent  of  tiiberciilosia.  Čare  sbonld  be  exercised 
not  to  spnd  n  ]>atipnt  liablo  to  an  obstniction  too  far  froni  snrgieal  lielp.  The 
treatment  mtist  vary  witL  the  atage.  In  earlj  cases  rest  in  bed  ratlier  tban 
exereiae  sbonld  be  selected. 

Tubercnlin  has  greater  possibilities  for  hann  than  good   aiid  alionld  be 
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empl<n'ed  onlv  by  tbose  experioiirf^d  in  its  nae  and  baviiig  a  kiiowledge  of  its 
contra-iiidirations  and  dangers, 

I  ehoiild  be  dispoaetl  to  trv  tlie  direet  efF€x*t  of  snnliglit  in  addition  to 
otber  trfvatinciit  as  it  is  emploved  elsewbero  for  tnbercnloiia  nlrers  and  sinnsea. 
Tb<3  penotrating  power  of  sniiHi^bt  ia  eonstidcrable  as  ono  ean  deinonstratc 
by  bolding  his  hand  np  to  strong  snnligbt  iind  obscrving  tbo  translncent  ap- 
pi-aranrp  of  tbe  finirorg.  \Vhpn  tbis  treatniont  is  first  n.^od^  tbc  abdomen  nnist 
eitber  l>e  expoj^ed  for  a  ver  v  short  ti  me  or  witli  a  lajer  of  wbite  clotb  intcr- 
vening  to  prcvcnt  »nnbiirn^ 

Wlion  flnid  bas  disappcared  and  tliero  ia  no  tcniperatnrej  we  may  begin  to 
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.siilistitute  exercise  for  rest,  with  as  luueh  outdoor  life  as  possible.  Tbcre 
secms  no  rcasou  to  doubt  that  cases  of  tuberciilous  peritonitis  are  cured  in 
this  way  without  surgerv.  The  evidence  is  fumished  by  tbe  clinical  course  of 
the  cases  and  by  autopsv  or  operation  performed  in  after  vears. 

Cases:  (a)  A  pair  of  Fallopian  tubes  removed  from  a  young  woman  8howed  cal- 
careous  tubcrcles  and  web-like  peritoneal  adbesions  but  notbing  to  indicate  active  tuber- 
culosis.  (b)  Throe  years  after  operation  in  an  ascitic  čase  I  dissected  out  a  sinus  and 
saw  upou  tbc  intestiues  quantities  of  little  whitc  spots  wbich  seemed  to  lepresent 
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Fio.  6. — TuBERcuLOUB  Salpinoitis.    Abdominal  o8t«um  stili  patent. 


rieatrizod  tubercles.  (c)  Figure  5  is  one  of  a  pair  of  Fallopian  tubes  removed  from  a 
wonian  aped  30  years.  It  nieasured  9  in.  along  its  ('onvexity  and  8'  2  inches  in  circnm- 
fenncc  Tlie  tubes  contained  browni»]i  pus  and  their  walls  showed  fibrous  tubercles. 
This  patient's  illn(»ss  datc*d  from  a  supi>osed  *'walkinp  tyi)hoid''  10  year8  before.  At 
the  operation  the  tubes  were  free  from  adhcsions.  but  in  thoir  vicinity  were  adbesions 
which  bespoke  a  former  peritonitis.  The  peritoneal  eure  in  this  ease  had  been  oom- 
plett?  in  10  vrars,  and  tlie  surgical  renioval  of  the  saetosalpingitis  bas  been  followed 
by  C  years  of  good  health. 


Tlic  improssion  is  widespread  that  tnberculoiia  peritonitis  affecta  females 
cbieflv.  A  t  any  rate,  more  wonien  are  operated  on  for  it  (in  conjunction  with 
tiibal  troublea")  tlian  men.  The  disparitv  may,  howevcr,  be  more  apparent 
thmi  roal.  That  is,  in  manv  men  who  havo  it  111  mild  form  tbe  disease  may  not 
be  diagnoscd  and  even  in  womeii  tlie  cases  at  timcs  cscapc  clinical  and  operative 
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dia^osis  to  be  revealpd  liv  iniiTurienpic  examiniiticni  nf  remnved  tul>rs.  At  St* 
iliirv*s  llospital  for  (/hildren  we  Imve  often  eneountered  tuberculous  peritonitis 
in  lieriiial  sa<'s,  whei-e  it  is  probable  tbat  the  siiiall  anioiint  of  iliiid  in  the  sac  bas 
boen  responsiblo  for  muk  ing  the  liernia  evident.  I  bave  looked  up  tbc  last 
(U)  cascs  a  t  S  t.  ilary's  and  find  tbat  a  sliiiht  major  i  ty  of  tlie  paticnU  were  bovs. 
A  wt)rd  mav  be  said  as  tu  tbe  ori^hi  of  tbis  form  of  peritonitis.  There 
are  caaes  of  miHarv  tnbercnlosis  witb  a&cites  in  whieb  we  find  a  ^vidrspread 
peritonitis  but  are  nnable  to  find  a  portal  of  entrv  \vitb  tbe  meani?  at  our  di.^- 
pOBflL  In  eliildren  we  most  often  find  a  niass  in  tbe  right  iliae  fosaa.  Tbis 
eonsists  of  varions  combinations  of  tnbercnions  procesaes  in  tbe  cecum^  lower 
ileiim  and  appendiN,  eombined  vvitli  peritonitis  or  retro^eeal  Ivnipbomatous 
swellin^^s.  'ibe  enbirged  Ivmph-nades,  Um,  mav  be  found  around  tlio  bcad  of 
tbo  pancreas. 

Tlie  researebes  of  Park  and  others  show  that  tbe  proportion  of  časen  of 
bovine  abdominal  tnbercniosis  inereasea  in  the  earlv  jeara,  but  even  in  cbildreu 
nnder  5  the  hnnian  varietv  is  not  nmeh  less  freqiient  tban  tbe  bovine.  In 
women  the  procesa  8howa  its  greatest  development  in  the  pelvis  but  it  is  by 
no  meana  eertaiii  \vhetber  tbe  infet^tion  of  tbe  tnbcs  is  priniarv  or  secondarv 
to  the  peritonitii*.  The  tnlie  ends  do  not  e!oj^o  earlj,  as  is  tbe  ease  witb  otber 
fornjs  of  salpingitis.  liotb  tnl>es  are  nearly  aUvavs  infected,  even  tbough  tbe 
ntenis  niav  eseape  (tljc  eervix  nearlv  ahvavg  does).  In  niany  eases  wbieh 
are  diffu&e,  bimpa  conaiating  of  coil«  of  ^nit,  large  nodes,  or  thickened  onientnm 
are  fonnd  in  everj  part  of  the  abdonien  and  notbing  indicatea  the  patb  tbe 
baeteria  ha  ve  traveled. 

The  Ascitic  Varietj,— 'J^his  is  the  form  in  wbieh  opera  t  ion  has  been  sig- 
nallv  benefieial.  An  evaciiation  of  tbe  flnid  mav  be  fo]lowed  by  no  re-ac- 
cumnlation,  or  by  a  slight  one  onlv.  In  one  ease  in  v^bicb  the  flnid  was  thouglit 
to  bave  re-formed  an  ineision  5  \veek»  after  tbe  first  operation  sbovved  no  flnid, 
but  tbe  peritoneuiu  wa8  ederuatoius  and  adbesious  were  ubi([uitouSy  so  tbat 
it  \vas  impossible  to  find  a  frec  cavitv  in  any  direction.  Tbis  patient  niadc 
an  apparent  reeoverv.  Aspiration  of  the  fluid  is  not  to  be  recommended,  but 
it  is  far  from  clear  wby  ineision  is  beneticial,  and  it  \vill  not  he  noeessary  to 
recall  the  various  bypotbe8e8  herc.  Wright  has  said  tbat  the  opsonic  index 
of  tbe  exudate  is  zero.  Certain  it  is  that  tbe  resni  t  does  not  depend  on  eon- 
tinned  drainage,  for  most  of  tbe  eases  bave  been  treated  withont.  it  and  if  a 
drain  is  left  in  it  is  soon  isolated  froni  the  pcritoneal  cavitv. 

The  Fibrous  and  Tubercular  Variety. — Operation  in  these  cases  oifers  uuliiu- 
ited  upportuuitieH  for  haruu  Disaertion  and  recoguition  of  structures  are  dif- 
fieult.  If  we  do  not  actuallv  tear  throngb  tlie  wall  of  the  gut,  a  fistula  mav  form 
apontaneouslv  and  beeonie  a  very  aeriona  complication.  The  aurgieal  possi- 
hilities  for  good  are  limited  to  the  casea  of  this  tvpe  in  w]Heb  tlie  leaion  is 
locaiized    and   may   be  removed,   the  scction  going  tbrough  non-tuberculou9 

k         tiBsue. 

^K  Tuberculosis  of  Peritoneum  and  Pallopian  Tubes, — There  is  no  reason  to  be- 
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lievc  that  thc  tnl)er(Mil<)si8  is  an  art<HMi(liu^  one  froin  vagina  and  iitenis  to  thc 
tubes  in  these  ca^es  biit,  thc  tubes  oncc  having  beoonic  infected,  as  Murphy 
and  Williani  Mavo  havo  pointed  out,  the  cure  of  the  peritonitis  is  unlikely 
without  their  removal.  They  re-infect  the  peritoneum  because  their  ends  so 
often  remain  open.  The  tiibal  removal  shoiild  at  least  inelude  the  hom  of 
the  uterus,  or  a  hvsterectomv  mav  be  done.  It  should  be  a  supravaginal  one, 
as  the  cervix  escapes  infeetion  and  its  removal  niay  leave  the  patient  with  a 
tiibercnlous  sinus  opening  into  the  vagina. 

Chcc8y  Hasses. — A  cheesv  gland  or  a  tulx»rcnloii8  abscess  should  be  treated, 
if  operation  is  done  at  ali,  by  opening  it,  evacuating  the  contents  or  exci8ing 
the  gland,  and  closing  the  abdomen  without  drainage  and  with  the  most 
careful  asepsis  to  avoid  mixed  infeetion,  as  in  tuberculous  abscesses  else- 
where. 

Hixed  Infections. — At  St.  Mary's  Ilospital  for  Children  we  have  had  a 
nuniber  of  children  with  large  abscesses  with  acute  febrile  historv  and  have 
operated  under  the  diagnosis  of  appendicitis.  The  diagnosis  of  tuberculosis 
lias  not  been  made  until  during  convalesceiice,  when  nodes  and  masses  have 
been  felt  elsevvhere  in  the  abdomen,  or  at  a  second  operation  to  close  a  sinus 
or  fistula.  These  are  cascs  of  pvogenic  infeetion,  perhaps  of  appendiceal 
origin,  grafted  onto  a  tuberculous  peritonitis. 

Operation  in  Peritonitis  with  Ascites. — An  incision  is  usually  made  2  or  3 
in.  long  in  the  right  rectus  muscle.  The  fluid,  which  has  a  specific  gravity  of 
about  1.018  (more  than  that  of  a  transudato  and  less  than  that  of  the  usual 
inttammatorv  cxudates),  is  evacuated.  The  abdomen  is  then  inspected  and 
the  wound  closed  by  sutures  in  layers.  The  suture  of  the  wound  should  be 
as  accurate  as  possible,  so  that  healing  may  be  primarv  and  a  sinus  avoided. 
This  is  not  always  possible,  as  a  sinus  at  times  develops  even  some  week8 
after  primarv  healing.  Some  operators  reiiommend  drainage  (Odisner  et 
al.)  but  in  thc  usual  ascitic  varietv  there  is  no  part  of  the  abdomen  more  in 
need  of  drainage  than  another,  and,  as  is  well  known,  we  cannot  drain  the 
wliole  cavitv  for  more  than  a  few  hours,  because  of  the  adhesions  which 
fonii  about  tho  drain.  Wc  thus  establish  a  tuberculous  sinus  the  tirne  of 
thc  closure  of  \vliicli  cannot  bc  prcdicted.  If  the  vermiform  appendix  cannot 
bo  rcasouablv  su})p(>scd  to  bo  tuberculous  throughout  and  the  starting  point 
of  the  infeetion,  and  has  tuborcles  oulv  on  its  surface  like  the  rest  of  the  peri- 
toneum, one  should  rcsist  the  tcmptation  to  rcmove  it,  as  a  fecal  fistula  may 
rosult.  Thc  Fallopian  tubes,  if  tuberculous,  should  be  removed,  but  I  have 
not  removed  tlicm  prophvlacticallv  in  children  if  thc  discase  appeared  confined 
to  the  serosa. 

Operation  when  No  Fluid  Is  Present. — As  a  rule,  these  cases  should  not 
be  operated  on.  Some  will  bc,  however,  under  mistaken  diagnoses — urnost 
often  that  of  api)cndicitis.  A  singlc  or  small  group  of  tuberculous  glands 
mav  be  dissoctod  out  of  the  mosentorv  or  tho  appendix  removed  if  it  is  the 
source  of  infeetion.     Tuberculous  tubes  are  operated  on,  as  a  rule,  without 
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re*;aj'd  to  Avliether  the  peritoncum  eontains  fltnd  or  not,  but  due  regard  shoiild 
1x3  fiiren  to  the  qiiestion  of  tiibereiilosis  elscwhcre.  It  is  only  wlien  tlie  tubes 
constitute  tlie  chief  lesioii  tluit  operation  is  advised. 

Tuberculous  Fistulae*-— A  tiilxnTiilmis  fistula  iisnallj  niarks  the  beginBing 
of  the  end.  It8  clusore  hv  openitiou  \vill  tax  the  aurgeoifs  resource^.  Failiired 
from  operation  are  frequent  and  the  patient^s  condition  after  operation  may 
he  worse  thaii  hefore  it-  In  diihlren  tlit^se  iistida^  a  t  timeB  narrow  do\vn 
of  themselves  and  finali  v  close.  The  one  čase  in  which  I  wa8  tempted  to  do 
an  extensive  reiseetion  in  a  child  ended  fatallv.  A  fecal  fistula  had  fol]owed 
an  appendectoiov  in  a  cliild  with  tiibereulosis  limited  to  the  eeeal  region, 
Three  nperatioiis  hy  others  had  failed  to  close  the  fistula  and  liad  resiilted  in 
establishing  other  openings*  The  eaput  and  aspeiiding  eolon  witli  tlie  retro- 
ceeal  nodes  were  removed,  and  a  lateral  anastomoBis  made.  Death  resiilted  in 
30  hotirs,  appareiitlv  from  sliock. 

AH  cases  deniand  prnlonged  niedioal  čare.  Incision  shonld  be  nrged  in 
the  niiliarv  ascitic  varietv.  Aside  from  this,  operation  abotild  he  restricted 
to  the  few  eiiJ^es  in  whit*h  the  lesion  is  diserete  and  single. 

Prognosis. — A  patient  mav  be  cured  of  hi  s  tuberculoiis  peri  ton  i  t  is  yet  die 
of  tiihereiilosis  elsewhere. 

Cask:  E.  m.,  a^fd  6  year9»  wa9  operated  on  for  miliary  tiibeTfiilou9  peritoiiitis 
with  aacites.  The  woiind  wus  eloscd  and  iinprovement  was  prompt  and  dc(Hde<l.  Tem* 
periiture  diftappearcd  soon  after  openitiou,  aiid  jisriti^a  did  not  recur.  Some  time  after- 
ward  a  sinus  furniefi,  Three  3H*jirs  luter  it  was  dis^eetiHl  out  whon  the  iibdomeii  8eeri)e<l 
free  from  aetive  tiiherculosiB  but  fiiie  adlicsionši  roniained  eveiywhere.  Six  montlis 
later  alie  devoloped  tubereidosis  of  the  luogr  and  livcd  for  18  months  thereafter,  but 
with  no  Bigiis  of  abdominal  tnberculosis. 


Tbe  more  favorable  eases  are  the  ascitie  ones  and  here  operation  will 
usuallv  change  the  peritonitia  from  tbe  ascitie  to  the  adbesive  tvpe,  The 
patient  is  then  in  the  same  condition  as  tbe  inajoritv  of  patients  whn  have 
bad  no  ascitie  stage  bvit  in  whom  the  condition  bas  been  adbesive  from  tbe 
beginning.  Wbether  an  aacitie  čase  that  bas  been  operated  on  ia  any  better 
off  5  vears  later  than  one  that  bas  been  adbesive  from  tbe  start,  is  hard  to 
my.  Among  ehildren  the  adbesive  and  nodnlar  type  is  mneb  more  conmion 
thnn  the  aseitie,  Dovvd  savs  that  of  40  ehildren,  mostlv  at  St.  Mary's  IIos- 
pital  for  (liiblren,  onlv  7  bad  flnid  in  niarked  degree.  Wben  there  are  palpahlo 
nndnles  tbmnghont  a  ehikrs  abdnmen,  the  prognanis  is  verv  bad.  Tbe  patients 
die  uitbin  a  few  montiis,  If  a  feea!  fistula  fornis  in  the  small  iiitestine»  tbe 
termination  is  mneb  hastened.  In  older  ehildren  or  adnlts  natnre  seems  to 
flhow  grf^ater  ahilitv  to  deal  witli  the  perifonitis  than  \vith  the  Fallopian  tnbes, 
as  18  sbo\\n  bv  tbe  freqnenc_v  vvitb  wbieb  tubes  nmst  be  removed  beeanse  of 
tbeir  size  or  adbesions  and  in  whieb  tlie  peritonitis  shows  everv  appearanee 
of  being  bealed,  web-like  adhesions  alone  indieating  a  previons  inflammatorjr 
proeess. 
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CHRONIC  PEBITONinS 

The  treatment  of  chronic  peritonitis  resolves  itself  into  the  prevention  and 
trcatment  of  adhesions.  Adhcsions  result  from  injurv  to  the  peritoneum,  either 
traumatic  or  septic,  and  the  adhesion  process  represents  nature^s  best  efforts 
to  repair  and  isolate  the  injury.  No  thought  need  be  spent  in  devising  a 
method  of  preventing  adhesions  from  forming  when  injury  to  the  peritoneal 
siirface  has  been  produced.  We  should  prevent  adhesions  by  preventing  the 
trauma.  The  success  of  intraperitoneal  work  is  dependent  on  this  very  power 
of  the  peritoneum  to  form  adhesions  (recall  the  diflFerence  in  closing  an  intra- 
and  extraperitoneal  leak  in  a  visciis — the  qnick  agghitination  and  adhesion 
of  peritoneum  to  itself  about  sutures  make  ali  the  diflFerence  in  the  2  cases). 
Adhesions  result  from  peritoneal  irritation,  and,  as  a  general  rule,  we  may 
say  that  continaed  irritation  continues  the  adhesions,  but  with  the  removal  of 
the  canse  they  tend  to  disappear.  Sometimes  the  disappearance  is  complete, 
at  other  times  far  from  it,  and  we  often  fail  to  see  why  one  čase  should  so 
diflFer  from  another.  Nothing  is  more  impressive  than  to  operate  for  an  in- 
traperitoneal absccss  with  abundance  of  adhesions  and  then  after  months  or 
vcars  to  open  the  same  abdomen  for  obstruction  and  find  aH  the  adhesions  gone 
exccpt  the  band  which  is  responsible  for  the  obstruction.  This,  however,  may 
be  firm  and  fibrous  and  cut  into  the  compressed  gut.  Adhesions,  too,  bebave 
much  like  scar  tissue ;  an  adhesion  which  is  but  occasionallv  exposed  to  traction 
tends  to  contract;  while  one  which  is  subjected  to  a  continual  puli,  such  as 
that  of  a  uterus  which  is  sutured  to  the  abdominal  wall,  tends  to  stretch  out 
indefinitclv.  So,  though  we  are  unable  to  sav  in  manv  cases  why  adhesions 
persist,  it  seems  as  though  traction  on  them  is  an  important  factor  favoring 
their  disappearance.  Peristalsis  of  both  small  and  large  intestine  favors  the 
scparation  of  the  adhesions  connecting  them,  on  the  other  hand,  omental  ad- 
hesions to  an  abdominal  incision  seem  to  show  little  tendency  to  lessen  with 
time. 

Prevention  of  Postoperativc  Adhesions. — Ali  trauma,  handling  and  exposure 
are  to  be  minimizcd.  Since  even  exposure  to  air  mav  result  in  adhesions, 
wo  should  aim  to  complete  the  operation  in  as  short  a  time  as  is  eompatible  with 
good  work.  The  bad  eflFect  of  air  upon  peritoneum  seems  not  to  depend  on 
its  cheniical  composition  but  to  be  Avhollv  duc  to  its  drving  eflFect.  Steam- 
laden  air  has  beeii  found  riot  to  produce  adhesions.  AH  unneces8ary  expo8ure 
of  peritoneal  surfaccs  is  to  be  avoidcd  bv  short  operation,  keeping  the  organs 
as  far  as  possible  witliin  the  abdomen  and  rcstraining  them  by  moist  pads. 
Antiseptics  need  not  be  applied  to  peritoneal  surfaces,  as  the  bacteria  can 
resist  their  action  better  than  endothelium.  Eefore  the  days  of  rubber  gloves 
and  aseptic  sur^erv,  one  fre(iuontly  saw  the  aurgeon  inscrt  h  is  hand  into  the 
abdomen  drippinjLi:  with  biVhlorid  solution.  The  oulv  fluid  to  be  used  in  the 
abdomen  is  the  least  irritant,  namelv,  phvsiological  salt  solution.     A  danger 
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which  has  recentlj  been  introduccd  results  from  the  use  of  iodin  for  skin 
sterilization.  We  need  not  give  this  up  in  abdominal  surgery,  and  so  forego 
its  advantages,  but  we  should  avoid  ali  exce8s  of  iodin  and  wlien  structures 
are  to  be  drawn  out  of  the  wound  the  iodin  surface  should  be  covered  by  thick 
pads  of  the  character  of  Turkish  toweling.  As  inflammation  means  adhesions, 
early  operation  with  cure  of  the  inflammation  limits  the  number  of  adhesions ; 
unfortunatelj,  in  this  regard  the  prevention  of  adhesions  is  not  the  only  and 
often  not  the  most  important  consideration  in  determining  the  tirne  or  neces- 
sity  for  operation. 

When  we  close  an  abdomen,  the  least  harmful  fluids  to  leave  in  the  abdomen 
are  air,  blood,  and  salt  solution.  Air  harms  the  peritoneum  only  when  it  is 
dry  and  the  quantity  likely  to  be  left  in  at  the  close  of  an  operation  is  negli- 
gible. 

Somewhat  more  may  be  said  of  the  praetice  of  leaving  salt  solution  in  the 
abdomen.  In  any  prolonged  operation  there  are  always  some  bacteria  that 
have  gaincd  entranco  to  the  peritoneum.  These  are  apparently  dealt  with 
promptlv  by  the  bactericidal  peritoneal  fluid.  Buxton  speaks  of  their  "ex- 
plosive  destniction" ;  so,  though  salt  solution  may  be  of  use  in  supplying  the 
body  with  needed  fluid,  we  are  diluting  the  protective  fluid  of  the  peritoneum  as 
much  as  we  dilute  the  few  bacteria  (in  a  clean  operation).  Probably,  then, 
we  favor  their  removal,  with  the  absorbed  fluid,  for  dcstruction  in  the  tissues 
rather  than  their  immediate  destruction  in  the  peritoneum.  If  our  purpose 
is  8imply  to  supply  fluid,  it  would  seem  wiser  to  give  it  hypodermically  or 
by  rectum,  and  I  sce  no  reason  to  think  a  peritonitis  prcsent  or  threatened  is 
favorably  influenccd  by  leaving  salt  solution  in  the  abdomen. 

The  question  whether  blood  in  the  peritoneum  produces  adhesions  has  been 
much  discussed.  It  clots  but  slowly  when  the  peritoneum  is  uninjured.  Ex- 
perimentally  it  has  been  injected  into  the  normal  peritoneal  cavity  and  its 
disappearance  noted  without  any  rcmaining  signs  in  the  peritoneum.  On 
the  other  hand,  there  is  the  evidence  of  ectopic  pregnancy  in  which  we  find  a 
clot  surrounded  by  firm  adhesions  within  a  few  davs.  However,  in  most  late 
cases  of  ectopic  pregnancy  the  amount  of  clotted  blood  is  not  commensurate 
with  the  symptoms  of  hemorrhage  which  the  patient  presented  at  the 
time  of  rupture  and  we  must  believe  that  the  blood  has  been  largely 
absorbed  before  encapsiilatiou  of  the  remainder.  It  has  been  suggested  that 
mild  infection  or  the  presence  of  the  ovum  accounts  for  the  adhesions 
about  an  ectopic  gestation.  The  matter  is  ably  discussed  in  Richard8on's 
article. 

My  tentative  conclusions  regarding  blood  in  the  peritoneum  are  that  mod- 
erate  amounts  are  absorbed  quickly ;  that  if  adhesions  do  form  about  a  clot, 
they  are  not  of  the  firm  variety  and  disappear  almost  as  readily  as  the  clot; 
and  that  there  are  other  factors  than  the  presence  of  blood  concerned  in  the 
adhesions  about  an  ectopic  prcgnancy.  The  practical  conclusion  is  that  we 
need  not  take  time  at  operation  to  search  tlirough  the  abdomen  for  blood-clots, 
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as  tlie  peritoneum  takes  čare  of  them  and  the  blood  is  restored  to  the  cir- 
culation. 

We  should  aim  to  leave  no  denuded  surfaces  after  operation  as  there  is 
abimdant  evidence  that  they  favor  adhesions.  The  ideal  method  is  the  dis- 
placing  of  the  adjacent  peritoneum  to  cover  them.  We  leam  by  experience 
wliere  tlie  peritoneum  is  looselj  attached  and  hence  easily  displaceable.  In  the 
pelvis,  that  of  the  anterior  layer  of  the  broad  ligament  is  available,  also  that 
of  the  lower  abdominal  wall  about  the  bladder.  There  is  a  redundaney,  also, 
around  the  ligamentum  teres  of  the  liver  which  niight  be  used  to  cover 
raw  spots  in  the  upper  abdomen.  The  omentum  also  affords  a  8upply  of 
material  for  covering  raw  spots.  Even  a  detached  piece  will  probably  be- 
come  viable  if  sutured  to  a  denuded  area;  however,  its  detachment  is  not 
usuallv  necessarv.  We  should  not  attach  it  so  that  it  will  produce  traction 
or  angulation  of  the  transverse  colon. 

Adhesions  the  most  to  be  dreaded  are  those  of  the  small  intestine.  The  small  intes- 
tiiie  is  naturally  isolated  by  the  colon  peripherally  and  the  omentum  anteriorly.  If  we 
always  draw  the  omentum  over  the  gut  at  the  conclusion  of  an  operation,  we  may  avoid 
an  adhesiori  of  small  gut  to  the  abdominal  wall.  It  is  a  wise  practiee  in  pelvic  8urgery 
to  plaoe  the  sigmoid  and  omentum  so  that  thcy  will  roof  in  the  pelvis  and  thus  protect 
the  small  intestine. 

There  is  considerable  danger  of  producing  adhesions  by  means  of  drains. 
Tn  appendicitis  the  more  lateral  incision  bas  the  advantage  that  a  drain  in 
it  will  lie  bctween  the  iliac  fossa  and  colon,  while  a  more  median  one  to  the 
inner  side  of  the  cecum  will  be  in  danger  of  contact  with  small  intestine. 
When  a  drain  is  left  in  the  pelvis,  it  should  lie  close  to  the  bladder  and  be 
isolated  by  omentum  and  sigmoid. 

Treatment  of  Adhesions. — Of  course  the  ideal  treatment  for  adhesions  is  to 
divide  them  and  cover  the  denuded  area  with  normal  peritoneum,  but  there 
are  mauy  cases  in  which  this  is  impossible.  The  question  then  arises  as  to 
whcther  any  good  results  from  dividing  extensive  adhesions  and  not  covering 
th(»  deinided  area.  This  question  presents  itself  most  frequently  in  dealing 
\vith  adhesions  wliich  burv  the  uterine  appendagcs  as  a  result  of  salpingitis. 
If  \v(»  simplv  divide  thom  and  leave  2  raw  surfaces  in  contact,  no  doubt  we 
invite  a  re-fonnation  of  adhesions,  but,  assuming  aseptic  healing,  they  will  be 
less  densc  tlian  the  original  ones,  the  result  of  infection.  We  do  a  better 
serviee  for  the  patient  if,  after  separating  the  adhesions,  the  denuded  surfaces 
are  not  aIlowed  to  come  again  in  contact,  i.  e.  if  the  denuded  area  is  contacted 
onlv  \vith  normal  peritoneum.  To  illustrate,  if  in  a  čase  of  retroverted  uterus 
the  aj)pendages  are  adherent  to  the  pelvic  floor,  we  first  carefully  separate 
them  and  control  active  blceding  and  oozing.  We  then  auspend  the  uterus, 
which  elcvatcs  the  appendagcs.  Afterward,  if  adhesions  form  in  the  culdesac 
of  Douglas,  thcv  simplv  obliterate  it  and  do  no  harm.  The  appendages,  being 
brought  uj)  to  their  normal  level,  \vith  their  normal  circulation  restored  and 
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lyiiig  iu  eontact  on\y  witli  imrjiini  iTorilniiciiiu,  inf  mi  like! v  to  rorfnistriN"!.  ;i<l 
liesions  iii  tJie  absenee  uf  hifcvtiruL 

Wlien  small  intestine  is  denuded,  we  have  a  lunnber  of  niethods  of  dealin,!^ 
with  the  defect.  If  small,  siitures  are  made  to  appruxiiJiHte  it8  ed»^ea  proviJed 
we  do  not  angtilate  tbe  giit  or  hiit  nioderateiv  diminiali  ita  kuiien,     When 


Fig.  7.— Richard»on'»  Operation  (1>.    Mesvntem  flup  raiiMKi. 

somewbat  larger  defects  oeciir,  we  mar  make  iise  of  the  omentiioi.  If  a  aepara- 
tion  of  a  kmickle  of  gut  will  produce  a  verv  large  defect,  we  mav  be  satisiied  to 
]eav©  the  adheaioiis  alone  and  do  a  lateral  anastomosis  between  tbe  oral  and 
aboral  segments.  A  t  times  resection  will  be  safer  than  an  attempt  to  deal 
witli  a  series  of  deniided  areas  di,štributed  along  a  sbort  aegmeiit  nf  gut.     rjidi- 
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Fm,  8.- — RicHABD80N'a  OpERATtoN  (2).     Flap  sutured. 


ardflon  has  described  2  niethods  of  iitilizing  the  mesenterv  to  cover  defect^ 
oxtending  part  \vay  aroiind  the  gut  and  even  for  severa!  inebea  along  it,  (1 ) 
The  gnt  is  rotated  tt>ward  tho  mfsenterv  of  the  denuded  side  and  is  t  h  en 
stitched  to  it.  Thia  raethod  is  eniplnved  when  the  mesenterv  is  thin  and  rrm- 
tains  no  fat  (Fig,  9),  (2)  On  the  «ide  of  the  dennded  area  1  leaf  of  the  mesen- 
tery  is  du^ided  and  peeled  ofT  from  the  mesenteric  vessela  and  fat.  It  is  then 
piilled  forward  to  cover  the  defect  and  sntnred  in  plače  (Figs.  7,  8). 


i,h> 


()PKUATI()XS    0X    TIIK    PERITONEUM 


Jij  iiituitnil  w($  iiiav  lliiiik  of  prritonciini  as  r(>pelling  u  coutact  witk  aujthing 
l/ijt  j>4't'iti)n(Miiii.  Foroi^n  l)odie8,  even  sutiires,  prodiice  adhesions,  yet  nuraber- 
1<'M»  (iJlortH  havo  l)et*u  iiiado  to  protwt  froni  adliesions  by  covering  the  prospec- 
iivit  adlienivi^  Hurfac^e  by  foreigii  inaterials,  the  ehief  beiiig  foreign  matters  of  a 


l<^a.  0.— RuvARusi>N*a  Opbration  ^3>.    Gut  roUted  and  sucutkI  to  the  ineaaitay- 

nuuMlajjiiions  or  oilv  oharaeter  and  animal  memhraiies.  Xo  great  gnocess  has 
folK^NvtHl  tluMr  ust\  aiui  thov  are  not  advised.  Keoontlv  the  use  of  camphorated 
oll  has  t^htaintnl  s^nne  vogne  abroad  and  is  recommended  both  to  prevent  in- 
ftvtioi\  ai\d  adhesions — one  vronders  how. 
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\{  >vo  oxi*l\ulo  I  ho  ovsts  ot  the  kidnov,  par.orva<  and  parv^variimu  idiich 
arx*  o!<o\v!iorx^  \\*ii>:dert\i  in  tl;:<  >vork,  t  ho  r\^:r*wr:T«>r*oa!  cy<ts  jind  tnmors 
\vi!!  Iv  v.v,v.:lx*rt\l  amoni*  T  ho  ^^^  iTtHuior.i  :iKi'>i:::r.r/.  swo*!iiurs,  bul  at  the 
:V.oy  p!\*s^*!».r  i:T\*at  var:oty  in  or:;::::  ar.d  <tr::or.:n?,  Amons  the 
:;.  rs  cir\*  *::v:v.at;u  dor!::o:d>*  ht':v.orr:.;i^:o  a::d  o:her  ejsts.  lN>lh 
,;v.vl  :v.v/::!vVV..;*Lr.  TV.o  v-uiMiii^ir.:  ^r  'A-:r.>  aT>?  nrtss  oflmi  sec- 
;:-,ili^:.-LV.:  vv.<<M><^  ?v.  or  ov.:  o:  :r.t^  ?.:\:;::.vv..  Sc-r^.vnii  of  ihe  testis 
'  \  •.i--^;>:..:u'  r^^rr^ivri:.  :>.v.*  :*.::::•.  rš.  v\-:.-r  f  tri^  rvemm  or 
:V  *  ^\vt\l  V  v  r\:r^:x*ri:;iu\i*  !yv.-.i::::v.sT.  v.>  r.:"".:r^?w  Tbe  prinuLij 
rr-tr.  ix*r'.%  vam.  v.::v,or>  iirv  ::..:;:.  'i^s?  :>:'*:vr.:  :'r.i::  rise  sciNndbrv. 
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surfaco   of    tho   lower    liniibar   vcrtebric;    (f)    a    Ivmphosarcoina    bdiiiid    tho 
cecum. 

Beforo  openitiun  tlicse  tiiinfirs  iind  their  aiintonjk-  rdationa  can  scarcelv 
Ik3  cxpc<.'tcil  to  hv  diaLTTjnHetl.  Tho  oporatiou  will,  tlieii,  l>e  an  explorati<m, 
and  tlie  lirsit  tliing  to  n)iiHitli»r  i:^;  Sliall  cxtirpatluji  of  tlie  tiunor  l>e  atteiupted  ? 
In  tli  is  decisiori  a  good  maiij  factors  aro  conccmed.  The  diffiise  liponia  is 
inoperaljfe,  thoiigli  a  portioii  iiiitiht  eonccivablv  he  retfutv^ed  to  diitiinish  al>- 
doTiiiiial  disteiitinti  \vithf>iit  daiiiaiiti  tn  iioprtrtaiit  stnietnres.  fSsts  offor  the 
most  favorable  opportuiiitv  fnr  nprratiuiL  Whrri  thv  cvst  is  vcry  large  and  its 
relations  difHcult  in  make  out,  wo  nu{y  liavo  to  be  i^atisficd  with  rmiioval  of  pa  rt 
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of  tlic  »ac  und  marsupialization  of  tlio  remaiuder.  This  is  lesa  freqaeiitly 
done  iiow  than  fonuerlv.  Some  pancreatic  cvsts  that  would  formerly  have 
been  marsiipialized  woiild  now  be  completelv  enucleated  as  wa8  the  one 
mentioned  above  (d). 

In  treating  those  cvsts  that  encroach  upon  the  meseuterj',  a  resection  of  gut 
niav  possiblv  be  avoided  bv  čare  in  preserving  the  blood  supply.  The  cyst,  if 
large,  is  oponed  and  its  wall  attacked  through  the  mesenteric  leaf  that  appears 
the  les8  vascnlar.  Then  with  the  greatest  čare  we  shell  out  the  cyst,  trving  to 
do  so  without  injurv  to  anv  arteries  or  veins,  so  that  there  may  be  no  question 
of  the  impairment  of  the  intestinal  blood  supplv.  This  wa8  done  in  the  cvst 
l>ohind  the  iireter  and  descending  colon  (b).  The  cvst  was  removed  through 
tho  outer  hiver  of  tlie  niesenterv  of  the  descending  colon. 

In  the  large  solid  fibrosarcoma  (Fig.  10),  the  tiunor  almost  filled  the  al>do- 
nien.  It  \vas  delivered  through  an  incision  a  foot  long  and  had  the  lower 
ileinii  stretched  over  it.  The  tiinior  wa3  removed  \vith  3  ft.  of  tlie  terminal 
ileiim.  In  dividing  the  vascular  pedicle,  a  2  in.  rent  was  made  in  an  extTa- 
j)eritoneal  portion  of  the  diiodenum.  Xo  leakage  follo\ved  repair.  A  lateral 
anastomosis  \vas  made  between  the  ileum  and  transverse  colon.  The  patient 
is  \vell,  3  vears  after  operation. 

With  hvpernephromata  not  enclosed  bv  kidnev  tissue  and  other  malignant 
retroperitoneal  tiimors,  it  will  rarelv  be  wise  to  attempt  removal,  as  the  danger 
from  operation  will  be  too  great  and  the  prognosis  for  permanent  cure  too  little 
to  warrant  it 
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CHAPTER   XI 

THE   EECTUM 
Jebome  m.  Ltnch 

EXAMINATION  OF  THE  BEOTUM 

In  order  to  arrive  at  a  diagnosis  it  is  necessarj,  after  having  taken  a  com- 
plete  history,  to  make  a  thorough,  8y8tematic  exainination. 

Fosition  of  Fatient. — In  order  to  complete  a  rectal  examination  it  may  bo 
nece88ary  to  put  the  patient  in  2  or  3  different  positions.  The  first,  and  the 
one  U8ually  adopted  by  most  men  in  this  country,  is  the  left  Sims' ;  the  second, 
the  knee-chest  postiire;  the  third,  the  lithotomy  or  exaggerated  lithotomy 
position. 

It  is  nearly  always  nece88ary  to  put  the  patient  in  each  of  these  positions 
before  the  examination  is  completed,  each  one  having  special  advantages  over 
the  other  for  different  examinations.  The  position  first  assnmed  is  usually 
the  left  Sims',  as  in  this  attitude  a  thorough  inspection,  palpation  and  digital 
examination  of  the  anus  can  be  made  to  the  best  advantage.  This  position  also 
allow8  of  palpation  of  the  rectum,  and  is  the  most  convenient  position  for  a  low 
rectal  examination,  both  f  rom  the  point  of  view  of  the  patient  and  the  surgeon. 

For  a  proctoscopic  or  sigmoidoseopic  examination  the  knee-chest  posture 
is  the  most  convenient. 

The  lithotomy  position  is  the  most  convenient  for  rectal  operations;  also 
for  bimanual  examination  of  the  rectum  and  sigmoid,  and  especially  for  ex- 
ploration  of  the  rectum  after  the  method  of  Simon. 

The  exaggerated  lithotomy  position  is  sometimes  more  advantageous  than 
the  knee-chest  posture  for  proctoscopic  examination8.  Many  times  when  it  is 
impossible  to  pass  the  proctosčope  in  the  knee-chest  posture  it  can  be  easily 
and  convenientIy  passed  in  the  exaggerated  lithotomy  pose. 

Freparation  of  the  Fatient  for  Ezamination.— Physicians  are  frequently  at  sea 
as  to  the  proper  toilet  of  a  patient  before  examination.  Many  believo  that  a  patient 
should  be  thoroughly  irrigated  and  ali  fecal  matter  removed  before  a  rectal  examina- 
tion.  This  is  a  mistake,  since  it  is  only  by  examining  patients  under  every-day  condi- 
tions  that  we  can  judge  of  the  state  of  the  intestines  and  see  things  exactly  as  they 
are.  For  this  reason  it  is  better  that  the  patient  should  not  make  any  preparation 
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until  after  the  first  cxaraination.  It  may  be  necessarjr  after  this  to  order  an  enema 
or  a  laxative,  in  order  to  explore  the  rectum  and  sigmoid  thoroughly»  but  for  the  fint 
examination  the  patient  should  be  in  his  usual  eondition. 

Inspection. — With  the  patient  in  the  Sims'  position,  careful  inspection  of 
the  ainis  will  fiirnish  a  great  deal  of  infomiation.  The  relaxed  and  prolapsed 
perineuni,  with  slight  protrusion  of  the  anal  mucous  membrane  and  losa  of 
peri-anal  fat,  so  typical  of  tabes  dorsalis,  can  immediately  be  noted.  So 
typical  is  this  of  tabes,  that  more  than  oneo  I  have  been  able  to  make  a  diag- 
nosiš  of  tabes  from  this  picture,  siibsequently  verified  by  the  usual  examina- 
tion.  In  tubcreulous  patients  loss  of  fat,  with  retracted  anus,  prominent  tuber 
ischii,  lamigo  hairs  and  the  pinkish  skin  so  typical  of  the  disease  can  be 
seen  at  a  glanee.  Also  one  can  note  the  eondition  of  the  skin,  whether  it  is 
thickened  and  thrown  into  folds,  lacerated  or  drv,  or  covered  with  the  abrasions 
so  typical  of  pruritus  ani.  If  there  is  a  fistulous  opening,  it,  too,  should  be 
easily  discovered.  Fissures,  hemorrhoids,  pediculi  and  pin  worm8  will  aH 
be  easilv  seen.  The  eondition  of  the  sphincter  can  be  noted,  wliether  it  is 
nornial,  relaxed,  or  spasmodic;  whether  there  is  any  evidence  of  inflammation 
from  abscess  or  of  thrombotic  hemorrhoids. 

After  these  points  have  been  observed,  the  patient  should  be  asked  to 
bear  down,  and,  at  the  same  time,  by  separating  the  buttocks,  the  eondition 
of  the  anal  eanal  can  be  observed. 

This  procedure  is  often  ali  that  is  necessary  to  make  a  diagnosis  in  caaes 
of  fissure,  hemorrhoids,  fistula,  hypertrophied  papillfip,  polvpus,  and  partial  or 
complete  prolapse  of  the  rectum. 

Falpation. — Much  can  be  learned  from  palpation,  as,  for  instance,  the  pres- 
ence  of  an  abscess  or  fistula,  the  location  of  a  fissure,  or  the  presence  of  a 
tumor  in  the  lower  rectum.  This  method  of  examination  is  particularly  useful 
for  dctermining  tlie  eondition  of  the  sphincter,  where  a  digital  examination  is 
impossible  exc'ept  imder  anesthesia. 

Digital  Examination. — This  is  the  most  satisfactory  method  of  rectal  ex- 
aminatioii,  and  gives  us  more  information  than  anv  other  similar  procedure, 
espeeiallv  \vhere  the  taetile  sensation  is  \vell  developed.  To  those  familiar  with 
this  method  of  examiuation,  oven  a  slight  abrasion  of  the  mucous  membrane 
can  be  dctccted.  Siniple  as  it  may  seem,  it  recjnires  some  understanding  of 
tlie  proper  method  of  introducing  the  finger.  If  one  is  very  gentle,  he  can 
make  this  examination  \vith  a  minimum  of  pain,  and  it  is  sometimes  possibie, 
even  in  the  most  painful  conditions,  to  introduce  the  finger  and  make  an 
examination  with  very  little  inconvenience  to  the  patient. 

Bcfore  introducing  the  finger,  the  nail  should  be  covered  with  častile  soap  to  pre- 
vent  injury  to  the  mucous  membrane  during  the  examination.  Under  ordinaiy  condi- 
tions, covering  the  index  finger  with  a  finger  cot  is  perhaps  the  safest,  both  from  the 
point  of  view  of  the  patient  and  the  surgeon ;  but  with  some  men  the  finger  cot  is  apt 
to  blur  the  taetile  sensation,  so  that  it  cannot  alway8  be  used. 
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The  finger,  liavmg  been  lubricated,  is  passed  into  tlie  rectiim  by  a  gentle 
boriDi^  mation,  but  ahvavs  away  frora  the  paiuful  spot  Aftf?r  tbe  finger 
ba»  been  introdiiced,  it  is  gentlv  swept  aroiind  the  rectmii,  and  the  condi- 
tion  of  tlie  prostate  is  noted;  in  the  female,  if  the  eervix  iiteri  is  retro- 
verted  or  enlarged,  and  if  it  presses  on  the  rectiim,  it  ean  be  felt  at  this 
tinie. 

We  mention  this  hecause,  more  than  once,  the  eervix,  when  felt  through  the 
Tectum*  bas  been  mi  »t  aken  for  a  new  ^rowth  or  a  stri  ct ure.  If  the  uterus  is  retro- 
verted  or  rf'trr>flexed»  or  botb,  this  can  also  be  noted,  as  ean  tenderness  around  the 
region  ol"  the  tiihes  or  ovaries.  It  is  iiiuch  safer,  m  the  majority  of  cascs  \vith  the 
female,  to  make  a  subs*»qijeiit  %'aginal  examintttiori,  nottiig  the  eondition  of  the  genital 
organa  and  their  relationship  to  the  reetnni*  This  is  not  always  possible,  and  the 
rectal  exominatiori  may  be  8uffieient»  especiallj  in  the  ease  of  %*irginB. 


A  digital  exainination  is  generallv  anffieient  t^  deteniiiiie  the  preaence 
of  a  strictnre,  new  growtli,  whetlier  benigii  or  nialignant,  enlarged  prostate, 
abscesa  of  the  prostate,  siiperior  or  posterior  pelvirectal  abscess,  and  anv  other 
abnornialitv  vvithin  reaeh.  As  the  finger  is  withdrawn,  anv  deviation  from 
the  normal  is  noted,  snch  as  the  internal  opeuing  of  a  fistuhi,  snbmucoiis  or 
deep  abseesseSj  hjpertropbied  papilUe,  polvpi,  fissure,  sensitive  crvpts,  the 
tone  of  both  sphincters,  subnrethral  abscesa,  and,  in  the  female,  the  presence 
of  a  rectfKTie. 

Introduction  of  the  Hamd  for  Farposes  of  Diagnosis. — Tlie  method  first  ex- 
ploited  bv  Simon  of  Ileidelberg,  wbn  introduced  the  entire  hand  into  the  reetnra 
in  order  to  detinitelv  deterniine  the  presence  or  absence  of  a  tninor  and,  in  fact, 
to  exph>re  the  abdonienj  is  of  inestinnibie  valiie  when  properlv  carried  ont  nnder 
general  anesthesia,  but  it  should  never  be  practiced  by  any  snrgeon  the  cir- 
enmferenee  of  \vliose  fist  is  greater  than  DV^  in.  There  is  ahvavs  danger  of 
shoek  in  this  opera  ti  on,  and  for  this  renson  the  patient  shonld  be  constant!y 
under  the  observation  of  the  snrgeon,  so  tbat  in  čase  of  pronounced  shock, 
the  exanHnntifin  can  hv  innnediatelv  discontinncd, 

lastnim ental  Ezaminatioa.^ — We  are  iiidebted  to  the  folInwing  gentlemen 
for  the  deveTopnient  of  tbe  pn>ctosrope:  Bowdcnheinier,  ilarion  Sims,  Van 
Buren,  iroward   Kel!v,   ]>eaeb,  Penningtnn,   Lavi'«,  and  Tnttlc. 

^lanv  niodifieations  ivf  the  original  proetom*ope  ha  ve  been  niade.  I  prefer 
the  Tnttle  prrK»toseo|K3  for  some  exaniinations,  and  ni  v  own  proctoscope  for 
general  exaniination.  The  ff»!lo%ving  objections  have  been  ofFered  to  the  Tnttle 
proefn^f^ope :  (1)  That  it  eannot  be  hoiled;  (2)  that  tbe  lanips  are  easilv 
bnrned  out;  (3)  that  the  water  gets  !nt<>  tbe  auxiliarv  tube,  resulting  in  a 
short*cirenit.  These  objections  ean  be  readilv  :mswered.  Tbe  Tnttle  instni- 
ment  is  delieatelv  balanced  and  re*]inres  šotne  gentleness  in  handling.  Tf, 
after  btjiling,  anv  water  reinains  in  tbe  auxiliarv  tube,  it  can  ea.sily  be  removed 
by  means  of  a  piece  of  eotton  on  the  end  of  an  applicator  pronded  for  tbat 
purpoee. 
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Tli<r  tinofjiid  objef.-tion  can  be  overcome  if  ordinary  precaution  is  ezerciBed  before 
turiiin^  oij  th<f  rtirreui.  The  cunrent  should  be  tumed  into  the  lamp  on  tbe  rheoetat 
aiid  tlifii  |rraduully  back  into  the  second  volt  lamp  on  the  end  of  the  carrier,  until  a 
buificiejjt  aiiiouiit  of  li^ht  is  obtained. 

My  owi)  instrument  consists  of  a  plain  tube  12  in.  long  and  1^  in.  in 
diaiiiCiter. 

Hosidc  the  instninicnts  cnumerated,  there  are  several  others  on  the  market 
of  variouH  uizes  and  culibcr.  Ali  wero  deviscd  with  the  idea  of  suiting  some 
{)arti<Milar  cascr,  I>ut  tho  Tuttle  instrument  and  my  own  are  suffici^it  for  ali 
pracitical  piirposes.      A  vcry  small  proctoscope  is  used  in  cases  of  tubular 


Fio.  1. — Ltncv  Metbod  or  Intboducikg  thb  PaocToeoorB. 

8trioturt»s,  as  it  is  vorv  often  iniportant  to  determine  liow  far  up  the  stricture 
extoiuls,  and  to  asivrtain  the  oondition  of  the  mucous  membrane  above  the 
strioturt\ 

Whon  pas:«in^  the  proctoscope  the  instrument  should  be  held  in  the  fol- 
lo\vin:r  iiianner:  Tho  auxiliarv  tuln?  upiK^nm\?t:  the  handle  of  the  obturator 
prt*ssini:  asrainst  the  bali  of  the  tluuub:  the  tlange  of  the  proetoecope  held 
Knwivn  the  thiniib,  index.  and  niiddle  tingers,  as  illustrated  (Fig.  1).  The 
objtvt  of  alloNviuir  the  handle  of  the  obturator  to  rest  against  the  thumb  is  to 
pn^vent  the  sHppiujr  oiu  of  the  obturator  \vhen  the  instrument  is  being  passed. 
The  tip  of  tlie  instrument  is  now  \vell  lubrieated  with  some  lubricant,  snch 
as  \ve  have  alrt\uiv  mentioned:  the  left  index  tiujrer  is  also  hibricftted;  the 
patitTir  *s  p!a^t\i  in  the  knetM»hest  j^^sition  i^n  the  table;  the  left  indez  finger 
•>  itt"^  ri-vvvl  it.v^  the  rtvtniu:  tlie  patient  is  askeii  to  bear  dowii,  and  the 
prvv!v»sv''.^lv  is  passed.  the  tip  of  the  obturator  resting  on  the  iimer  sorface  of 
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the  left  iiidex  ^iuger  (Fig.  1).  As  the  instruiaeiit  is  pasaed  iii,  tlic  aiD£iliary 
tube  continues  to  press  on  this  index  fiuger,  and  as  the  instrument  passes  in, 
the  finger  ia  gi*adnally  withdrawn* 

The  instriinient  having  passed  iiiside  t!ic  internal  .sphiiieter,  eonncrtinna 
are  madc  between  the  light  carrier  and  the  rhcostat,  After  the  light  has  beeii 
tumed  on,  the  obttirator  13  withdrawn.  The  instrument  is  now  passed  eu- 
tirelv  by  sight  and  it  is  not  at  ali  ne^essarv,  with  a  good  light,  to  allovv  the 
instrument  to  injnre  the  nierahrane  in  any  waT.  The  plug  and  gUiss  windt>w 
closing  the  end  of  the  tube,  to  whick  an  iiiHatiiig  upparatus  is  attiH-hed,  fan 
be  brought  into  reguisition,  and  the  reetum  and  sigmoid  dilated  with  air,  when 
the  tube  can  be  easilv  passed.  Wlien  the  reetosiginoidal  jimetion  is  readied, 
the  sigmoid,  whieh  adjoins  the  rectvini,  turns  either  to  the  right  or  Ifft— in 
our  experience,  niore  frecjuentlj  to  the  right.  At  tliia  point  diffieulty  is  at 
times  eneonutered,  even  by  the  most  experieni'ed,  and  if  great  eniv.  i.s  n<it 
exercised  it  is  quitc  poasible  to  do  material  dauiage, 

I  ha  ve,  on  more  than  one  occasion,  secn  cases  of  supposed  stricture,  where 
the  surgeon  had  failed  to  pass  the  proctoseope,  and  found  that  by  a  httle 
nianipulation  I  could  pa^s  it  witliont  diffieultv,  The  reason  of  tli  is  is  that, 
\vhere  the  sigmoid  joins  the  reetum,  it  forms  an  aeiite  angle,  and  over  this 
one  of  nouston*8  valves  haa  fallen,  obacnring  the  direction  of  the  gnt  from 
the  surgeon.  Ko  foree  should  be  used  bere.  We  eav  thi«  beeause  we  l\now 
men  who  have  tried  to  foree  the  proetoseope  at  this  point,  imagiiiing  that 
there  wa8  some  collapse  of  the  bowel  which  eould  be  passed  without  trouble, 
with  the  result  that  the  nineons  membrane  has  been  serionslv  damaged.  I 
have  seen  a  8welling  of  the  mueous  membrane  where  it  bas  been  pressed 
againat  the  sacnim  by  the  proctoseopt^  in  the  endeavor  of  the  surgeon  to  pass 
the  instrument  This  is  not  necea8ary.  A  little  manipnUition,  passing  the 
inatrnraent  from  side  to  side,  asking  the  patient  to  take  a  deep  brcath  and  in* 
flatiug  occasionallv,  will  reveal  the  direction  of  the  canal.  If  a  spasmodic 
condition  of  0'Byrne'8  spbincter  exiat8,  by  waiting  until  the  spasm  snbsides, 
the  instrument  can  l>e  passed  into  the  sigmoid  with  the  greatest  ease.  Hovv 
far  the  instrument  can  be  passed  when  it  bas  entered  the  sigmoid  depeiid.4 
eutirely  upon  the  length  of  thia  portion  of  the  bowek  A  t  no  tinie,  except 
where  the  meseuterv  of  the  sigmoid  is  verv  short  and  where  verv  little  sig- 
moid exists,  ean  the  instrument  be  passed  above  the  apex  of  the  sigmoid.  If 
the  instrument  continues  to  pass  after  this,  it  is  heeause  the  sigmoid  and 
meaosigmoid  are  very  long  and  this  portion  of  the  bowel  is  pnsbed  befora 
the  instrimient  until,  in  some  cases,  it  ahnost  reaches  the  diaphragra. 

If  the  patient  is  pnt  on  h  is  baek  wheii  the  instriimeut  has  been  passed  in, 
and  after  the  obturator  has  been  replaced  in  the  instrument,  the  tip  of  the 
obturator  can  be  felt  tbrough  the  abdominal  wall.  Snuie  phvslcians  imagiue, 
under  these  eircnmstancea,  that  they  have  passed  the  instrument  into  the 
descending  colon,  bnt  such  is  not  the  caae.  A  good  idea  of  the  length  of  the 
sigmoid  ean  be  obtained  when  the  instrument  is  in  this  positiom     The  mo- 
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bilitv  of  the  sipnoid  caii  jilao  1h;  detorniined  bv  moving  the  instrument  from 
flide  to  side.  In  a  perfectlv  healthy  siginoid,  whcre  no  adhesions  ezist,  it  is 
possible  to  make  a  complete  half-circle  from  right  to  left.  If  adhesions  ezist, 
it  is  easj  to  detennine  the  point  where  the  sigmoid  is  bound  down,  becanse 
the  obtiirator  will  indicate  the  exact  position. 

I  must  digress  for  a  moment  to  point  out  the  liabilitj  of  mistaking  the 
mesosigmoid,  or  a  sigmoid  with  a  very  short  mesenterj',  for  an  adhesion  or 
angulation  of  this  organ.  With  mesosigmoiditis  the  mesenterj  is  thickened 
and  tlie  instrument  cannot  he  moved  from  side  to  side.  Xow,  if  the  sigmoid 
nms  in  the  direction  of  the  cecum,  it  is  qnite  possible  to  get  the  instrument 
as  far  as  that  organ  and,  not  being  able  to  move  it  toward  the  left,  one  is  apt 
to  arrive  at  the  conclusion  tliat  adhesions  exist  between  the  sigmoid  and  the 
ceeimi.  Therefore,  great  caution  should  be  exercised  and  a  thorough  examina- 
tion  made  of  the  sacral  region;  if  necessary,  an  X-ray  photograph  of  the 
sigmoid  and  cecum  can  be  obtained,  which  will  clear  up  the  diagnosis. 

The  rest  of  the  sigmoid,  not  reached  by  the  sigmoidoscope,  can  be  outlined 
by  passing  a  tube  which  I  have  devised,  namely,  the  sigmoidodiaphrame, 
through  the  sigmoidoscope  into  the  ascending  limb  of  the  sigmoid  and  con- 
necting  the  tube  with  the  rheostat.  By  transillumination  the  rest  of  the 
sigmoid  can  bo  outlined. 

To  thoso  familiar  with  the  use  of  the  proctoscope  or  sigmoidoscope  the 
slightest  abnonnality  and  ali  gradations  between  the  physiologic  and  patho- 
logic  can  be  determined — catarrhal  conditions,  hypertrophy  of  the  valves 
of  Ilouston,  ulceration,  strictures,  new  growths,  angulations,  etc. 

Before  the  instrument  is  withdrawn,  the  obturator  should  be  inserted,  as 
othervvise  the  sphincter  grasp  on  the  end  of  the  tube  may  cause  eonsiderable 
trouble. 

MALFOBMATIONS  OF  THE  BEOTUM 

Embryonic  Development  of  the  Foregut. — About  the  end  of  the  third  week 
in  the  embrvo  an  anterior  projection,  or  budding,  of  the  yolk  sac  can  be  ap- 
preciated.  This  goes  later  to  form  the  foregut  and,  with  that  portion  of  the 
future  intestine  anterior  to  a  line  dra\vn  through  the  middle  of  the  yolk  sac, 
forms  the  entire  small  intestine,  pharvnx,  esophagus,  stomach,  and  duodenum. 
Embryos  have  bccn  examined  at  such  an  early  stage  that  there  was  no  evidence 
of  the  foregut  or  hind-gut,  but  the  allantois  was  present  as  a  budding  or  pro- 
jection from  the  volk  sac,  showing  that  the  allantois  is  formed  at  a  very  early 
stage,  and  before  the  hind-gut.  It  is  believed  by  Mali  and  others  that  as  the 
diverticulum,  or  budding  of  the  hind-gut  gro\vs  down,  it  carries  with  it  the 
allantois  until  both  reach  that  bay  at  the  caudal  end  of  the  embryo  which  is 
known  as  the  cloaca. 

The  intestine  now  graduallv  develops,  and  the  changes  that  take  place  are 
of  interest  becausc  of  the  persistence  of  embryonic  features  which  maj  later 


Fio.  2. — The  Altmentarv  Canal  About  the  Finu  Week  of  Fktal  Lipk.     The  very  ititeresting  pomt 
is  al«o  iUuatratcd  that  at  this  period  the  large  JK>wel  ja  very  much  »triallor  than  tlin  siimll  bowel. 

the  roof  of  the  volk  sae  (Fig.  2),  TLe  neek  of  the  volk  sae  elonirutes  aiid 
narrows.  The  po  rt  i  on  of  the  intcatine  knowTi  as  the  t^-shaped  tiil>e  h  reallj 
oiitside  of  the  ahdoininal  cavitv  at  this  period.  Thia  is  explaiued  hv  Jlall  as 
being  dwe  to  the  rapid  growth 


of  the  liver,  whleh   forees  the 

bowel  outside  of  the  ahdorainal 

cavitv.      As   tlie   yolk   sac  be- 

comes  smaller,  the  intestine  re- 

trogresses    into    the    ahdominal 

eavitv,  covered  bj  the  somato- 

pleiire.      The  vitelline  arterv 

afteTward  beeomes  the  siiperior 

niesenteric,  \vhich  is  tlie  arterv 

of  the  U-shaped  tube  (Fig.  2). 

Betwoen    the    en  d    of   the    first 

month  and  the  beginning  of  the 

aecond  a  diverticiihnn,  or  out- 

^ovvth,  appoars  on  tlie  border 

of    the    posterior    limb   of   the 

U-ghnped  tube.     This  diverticn- 

him  repreaents  the  futnre  eecum 

and   nppendix.      At  this  period 

the  ceriiin  and  the  large  iiitt^stine  nrv  nf  jdinul  Mie  sume  ealiUer  as  the  snia 

intestiTie,  and  it  is  not  until  the  fifth  month  that  the  cecnm  beeomes  appre- 

ciablv  larger  than  the  srna  H  intestine,     The  appendix^  which  has  retained  its 
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Fio,  3. — Thk  Puhition  mf  thk  Cohou  ArrKti  Rotatiom. 
Notice  the  funnel-shapttl  appearaDce  of  uccuni  and 
appeiidix. 
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embrvonic  eharuoter,  is  tlie  terminal  portion  of  the  ceciim*     In  otber  word8, 
the  futiire  appendix  dws  not  keep  pace  with  the  gTowth  o£  the  cecunij  but 

retains  its  embrvonic  size. 

As  the  sniall  intestine  eontinues  to  grow,  a  change  takes  plače  in  the  pos- 
terior  loop  of  the  T-sbapetl  ttibe.     The  portion  of  the  bowel  aboral  to  ireckeFs 

iliverticiilum   rotatea   aroiind 
/lecčot/estceil  Fhuch^^^  to  the  left*  so  that  the  ceeum 

comes  into  a  positiou  in  front 
of  tbe  duodeniim  (Fig,  3). 

ilodern  embrTOlogista  di- 
vide  the  alimentarv  canal 
into  the  hinJ-giit  and  fore- 
giit.  Ali  the  bowel  in  front 
of  the  vitelline  intestinal 
dnet  is  known  as  the  foregut ; 
ali  back  of  that  is  known  as 
the  hind-giit  Meokers  di- 
vertienlnm  is  fomied  hj  the 
persistence  of  the  vite!lo-in- 
testinal  dnet. 

£inbryomc  Bevelopment  of 
the  Hind-gmt.— The  hind-giit  mav  he  arrested  at  anv  point  between  the  vitello- 
iutestinnl  diiet  and  tlie  anns.  There  are  eases  on  record  where  the  entire  hind- 
giit  was  absent,  and  where,  at  the  same  time,  the  vitelline  diict  remained  patent 
and  the  contents  of  the  bowel  were  eraptied  throngh  this  opening  at  the  um- 
bilieus. 

As  a  resiilt  of  a  doiible  bnd^       ^:-.--\  C/oaca/  Sej^.  imperfect 

dinfr  we  mav  have  the  doiible  hind- 
giit.  It  mav  I>e  a  single  tube  sep- 
arated  h  v  a  septtnn,  or  there  may 
l>e  2  distiiict  tnbes  on  1  meg^enterv. 

The  hind-^it  mav  maintain  its 
conneetion  with  the  allantois,  froni 
whieh  the  bladder  is  fret]nently 
fonned.  In  sueh  a  čase  the  h  ind- 
igu t  woHhl  open  into  tlif  bladder 
and  the  feeal  matter  e  m  p  t  v 
thronirh  the  nrethra«  There  is  a 
čase  on  record  where  tlie  nrachus 
remained  patent  and  the  hind-gnt 

emptied  iiitd  tlie  liladder  and  tlie  feeal  matter  passed  throngh  the  nrachns  and 
emptied  nt  the  umliilicns. 

The   liind-i!nt    nuiv   oprn    inhi    tlic   postcrior   nrethra    ( Fi^.    4),      This    is 
the  resiilt  fif  iniperfcet  nnion  bet\v*M*n   the  idi>aral  septnm  and  the  perineal 


Va^gino. 


Andi  Depress/on 

/perineal  S^pt^  not 
umčed  to  C/oocol  Septa 
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septiim.  Imperfect  imiou  betweeii  tlie  cloacal  septiuii  and  tlic  periiieal  šep- 
tiuii  in  the  feniale  resiilts  5n  an  opening  bet.ween  the  vagina  and  the  rcctum 
(Fig*  5).  As  a  resnlt  of  an  imperfect  formation  of  the  perineal  septiiin 
\ve  may  ha  ve  an  opening  into  the  anterior  urethra  (ir  the  vulva  in  the  fe- 
niale. 

After  the  rectum  haa  reaehed  the  perineal  depressioii,  it  is  separated  fnmi 
the  anns  by  a  thin  membrane*  This  membrane  usnallj  is  broken  down  abont 
the  third  month*  Sometimes  it  mav  beeome  invaded  liy  a  eonneeting  tissne 
and  give  rise  to  the  comlition  known  aa  imperforate  anus  (Fig,  (»).  Some* 
times  this  septnm  between  the 
ann8  and  the  reetmn  partiallv 
breaks  down^  resulting  in  a  par- 
tial  stricture* 

Treatment.— There  are  a 
fe\v  general  prineiples  to  be  ob- 
served  in  the  treatment  of  ab- 
normalities  of  the  bowel  and 
anns,  which,  if  adhered  to*  will 
offer  the  best  sohition  of  the 
treatment  whieh  should  be  in- 
stituted  when  sncb  casea  come 
under  onr  observation. 

If  there  is  an  outletj  even 
thoiigh  it  be  throngh  aonae  other 
organ,    or   at    a    point    distant 

froni  the  annSj  it  h  better  to  wait  nntil  the  child  it*  older  than  to  resort  to 
snrgerv,  provided  the  life  of  the  eldhl  is  not  threatened  bv  the  bo\vel  opening 
into  some  vital  organ,  such  as  the  bladder,  a  eondition  which  wonld  nndonbt- 
ed!y  resnlt  in  the  deatb  of  tbe  ehild  froni  an  ascending  infection.  If  mieh  a 
condition  exi8t8,  colostomv  i«  indicated,  and  tbin  oan  nnnallv  be  perfonned 
under  loeal  anesthesia* 

If  the  anus  is  well  formed,  and  onlv  separated  from  the  hind-gut  liv  thin 
membrane,  the  membrane  ean  readilv  be  broken  do\vn  and  conneetion  ea- 
tahlished  between  the  anns  and  rertiim.  If  there  i«  some  dntdit  as  to  the 
distanee  between  tlie  anns  and  the  hind-gnt^  as  oeeasionallv  bappens,  it  is  verv 
rnneh  safer  to  nuike  an  artificial  anns  ratber  than  perform  an  extensivc  opera- 
tion  with  the  object  of  loeating  the  hind-giit  and  bringing  it  down  to  the  anns. 
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FISSURE  OF  THE  ANUS 


A  fissnre  is  a  sohition  of  i\w  riintimatv  of  tbe  mncons  mendjranc  (Fig.  71. 
Syinptom8. — Bnrning  pain,   histin^  iiiivulirrc   fiino    ir»  miimtes  tn  srvfTal 
honro,  foll*nvs  niovement  tif  tlie  hnwrls.      A   fi  \v  dnuis  of  hliMid  are  fre<]iient1y 
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Fia.  7.' — pATiKiT  wiTB  A  FiasuRS,  Hbmoerboids  and  AN  Inte^ambd  Papilla.    Dmrins  made  befofe 

opera  tlon. 

missure,  and  after  the  fissnre  was  appmpriatelv  treated,  the  maii'8  original 
8\TDptoms  disappeared. 

Other  retlex  8^^llptolll^  are  paiii  alooir  the  seiatic  nerve,  pain  in  the  back* 
and  constipation.  I 

Loca!  Treatment. — Wheii  a  fissure  is  rečen  t  and  draina,ee  is  fairlv  goodb^H 
appHcatii^ns  of  iehthvol  or  nitrate  of  si  Iver  sometimes  afford  the  most  grati^^ 
fving  resiilts,  The  iehthvul  h  applied  in  the  followmg  manner:  A  little 
cotton  is  vvrapped  around  the  eiid  of  a  wooden  applicator  and  dipped  in  pure 
ichthvnl,  The  patient  is  instnifted  U\  I»ear  Jown,  where  the  fissure  will  gen- 
erallv  c*oiiie  into  view,  Ii^hthvdl  s1m»ii1i1  tht*ii  Itc  iipplicMl  direi^tlv  to  the  raw 
siirfaee,  Sometimes  it  is  neeessarv  to  ust*  some  local  anei^thetjc  i*efore 
making  any  appHcation,  as  the  muscle  is  spasmodieallv  contraeted^  and  the 
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applicatitJu  nf  iiiivthijijL:  is  so  jiaiiiriii  (liut  it  is  iuijiossiljle,  vvltlHnit  sniiHi  iiiics- 
tlietie,  to  accomplL^b  aiivtliiji^.  The  fnllinviii*i  prtK^edure  shoiild  tlien  be 
adopted : 

About  10  raiiiiiiis  of  a  2  per  cent.  scihitimi  of  nuvocaiii,  ur  hemesia,  is 
injected  just  nndei-  tlic  fissiire,  After  this  lias  takcB  eifect  it  will  be  com- 
parativelv  easy,  in  some  caaea,  to  pass  tlie  speculum  and  directiv  app]y  the 
silver  or  iebtbvol  to  tbe  tlt^sine,  Tbi*  aiio^tbetic  etfe<^t8  of  thc  liemcsia  are 
more  lastiug  tluin  tbose  of  erK-aio. 

Tliis  pro<*ediire  .sboitld  be  instituted  everv  utber  dnv  initil  tlie  fissure  is 
healed,  Wlien  tbe  tissiire  Ims  exi8ted  for  a  loHi>;  tiiiie,  and  loeal  applieations 
fail  to  relieve  it,  snrgerv  is  obviousiv  tbe  oiilv  alternative, 

Surgieal  Treatment, — ^INDICATIONS. — Tmperfeet  ilniiiiage,  ehronieitv  of 
the  lesioii,  and  faihire  of  local  treattiieiit  ure  indieatioiis  for  aiirj^ck-al  treutment. 

BIVULSION, — Tbe  indieatious  fur  tliviilaitni  are  failnre  of  loeal  treatment. 
Di\"ulsioii  is  follo\ved  by  extravasati(m  of  blood,  reišiiltiiig  iu  injurj  to  tbe 
musele,  which  may  be  fnllowed  bv  infection  and  incontineiice.  A  general 
anesthetic  is  required. 

iNSTiirMENT  Used  in  Divulsion. — The  instrument  used  in  di\^ilsion  is 
a  Sims  speeiilum;  but  the  operation  ean  be  earried  out  withoiit  anj  instni- 
ment  bv  using  the  thunib  of  tbe  riglit  aud  left  liand. 

Amestjiksia,— This  operation  can  be  performed  under  local  or  general 
anesthesia.  When  local  anesthesia  is  used,  the  needle  shonld  be  introdueed 
about  14  in.  baek  of  tbe  posterior  comniissure,  and  tbe  skin  and  tissuea  be- 
neath,  np  to  the  internal  sphincter,  anesthetizod.  After  this,  tbe  needle  is 
gradnallj  worked  around  to  one  sidc  of  the  spbineter  nerve,  advaneing  bevond 
the  anesthetized  area  until  the  novocain — or  \vhatever  anestbetic  is  used — 
39  depoaited.  In  this  wav  tbe  spbineter  on  both  sides  is  anestbetized.  After 
tbis  bas  been  aeeomplished  tlie  edges  of  the  nlcer  shonld  aiso  be  ancstbetizcd 
and  trimmed  oll  with  the  scissors.  Pi naliv  the  niuseie  is  divided  posteriorlv, 
to  establisb  draiiuigo  and  to  put  the  nniJHiele  teniporariK'  at  rest. 

To  dilate  the  spbineter  while  the  patient  is  in  the  first  or  aecond  stage  of 
anesthesia  is  apt  to  result  eerioiislv  on  account  of  the  reflex  deep  inspiration 
which  follows  s  tre  teb  ing  of  tbe  mnsele, 

JIktihios  of  Stretchino,— There  are  several  mcthods  of  stretehing  the 
sphincter.  Fird  Melhod:  With  tlie  patient  in  the  lithotomv  or  Sima'  posi- 
tion  (it  is  taken  for  gi-anted  that  the  operator  wears  nil>ber  gloves)  the  left 
thnmb  is  thorongblv  Inbrieated  and  gi^aduallv  introdneed  info  the  rectnm. 
The  spbineter  is  gentlv  dHated,  pressnre  being  niade  tovvard  tbe  posterior 
commissure.  The  second  thninb  is  now  introdneed  and,  with  both  thunibs  in 
the  reetnm,  the  spbineter  is  dilated  or  divnlsed, 

Second  Mefhod:  A  Sima'  »pecnhim  shonld  be  introdneed  iuto  the  pos- 
terior quadrant.  After  the  specnhnn  bas  been  introdueed  by  gradual  back- 
ward  pressnre  the  mnscle  is  dilated- 

Third  Melhod:  AVith  the  h  and  form  ing  a  cone,  the  apex  of  the  cone  being 
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tlie  fiugers,  the  haiid  is  gradually  iiitrudiiced  iiitu  ihe  rectum  and  dilatatiou 
or  divulsion  is  accomplished  in  this  manner. 

Dangers  and  Dtfficulties. — Iiijury  to  the  prostate  is  a  real  danger  in  dilatation 
of  the  sphincter,  if  one  is  not  very  careful.  The  speeulum  should  never  be  introduced 
anteriorly  for  the  purpose  of  dilating  the  musele,  as  serious  injury  to  the  prostate  may 
result  from  such  a  method.  Abscesses  have  been  known  to  follow  when  such  pro- 
cedure has  been  carried  out. 

The  seooiid  danger  is  overstretchiiig,  and  this  niay  result  in  temporary  or  perma- 
nent  incontinoiKie. 

The  third  danger  is  that  of  rupturing  some  muscular  fibers,  with  hemorrhage  into 
the  muscular  tissue,  which  is  apt  to  be  followed  by  canalization  of  the  blood  and  con- 
nective  tissue,  changes  resulting  in  permanent  destruction  of  the  muscular  fibers. 


ABSCESSES  OF  THE  RECTUM  AND  ANUS 

Abscesses  of  the  rectum  and  anus  may  be  divided  into  2  classes:  super- 
ficial  and  deep.  The  superficial  are  those  that  occur  under  the  mucous  mem- 
brane and  abscesses  of  the  triangnlar  space. 

SUPERFIOIAL  ABSCESSES 

Sjniptoins. — The  sjmptoms  accompanying  superficial  abscesses  are  insig- 
nificant  at  first.  When  the  abscesses  are  fairly  well  developed,  the  patient 
experiences  discomfort  in  sitting  and  walking  and  froni  the  nibbing  of  the 
clothing.  If  the  abscess  is  in  the  triangnlar  space,  thcre  is  usnally  tenesmus, 
with  severe  pain  when  the  bowel8  niove.  There  is  very  seldom  any  temperature 
as  a  result  of  abscesses  in  this  region.  An  abscess  nearly  alway8  require8 
some  surgical  procedure  for  its  correction. 

Instruments  Used. — The  instruments  used  in  operating  for  superficial  ab- 
scesses are  a  knife,  a  dissecting  forceps,  a  cautery,  scissors,  and  2  or  3  artery 
forceps. 

Operative  Technic.— The  majoritv  of  superficial  abscesses  can  be  opened 
under  loeal  anesthesia.  I  prefer  hemesia,  and  the  technic  of  introducing 
the  anesthetic  is  very  important.  It  should  be  introduced  in  the  following 
manner : 

A  little  ethyl  chlorid  is  8prayed  on  the  skin  about  ^  in.  from  the  abscess,  and  the 
noedle  is  introduced  into  the  skin  at  this  point,  the  object  being  to  prevent  the  pain 
which  results  from  the  introduction  of  any  local  anesthetic  in  the  inflamed  region 
of  the  abscess.  The  skin  between  the  point  of  introduction  and  the  abscess  is  8lowly 
and  carefully  anesthetized.  By  the  time  the  abscess  is  roached,  the  patient  will  have 
become  accustomed  to  the  slight  pressure  from  the  introduction  of  the  anesthetic,  so 
that  the  area  ovor  the  abscess  cavity  can  be  anesthetized  with  very  little  discomfort. 
If  it  is  deemed  necessary  to  open  the  abscess  cavity  by  the  crucial  incision,  the  area 
of  incision  should  be  anesthetized  in  the  same  manner  as  has  been  described.  With 
hemesia  we  have  very  little  difficulty  in  open  ing  tuberculous  abscesses  with  the  actual 
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cauteiy,  as  a  general  sjstemic  infection  may  result  from  the  use  of  the  knife.     Sueh 
cases  have  been  reported. 

Causes  of  Failurc. — Imperfect  drainage,  resulting  from  a  small  incision,  is 
the  most  frequent  cause  of  f ailure. 

Complications. — Sjstemic  infection,  especiallj  in  tuberculous  cases,  is  a 
complication  to  be  avoided.  Injurjr  to  the  mucous  membrane  may  result  in  a 
fistula,  and  a  fistula  resulting  from  imperfect  drainage  follows  in  a  certain 
percentage  of  cases. 

Besults. — Kcsults  aro  U8ually  good,  the  absccss  healing  in  3  to  4  weeks. 

ISOHIOBEOTAL  ABSCESS 

Sjniptoins. — In  this  form  of  abscess  the  symptoms  are  usually  quite 
marked,  and  are  as  follows:  Slight  chill,  very  high  fever,  104°  to  105°,  head- 
ache,  and  severe  pain  during  sitting,  standing,  or  while  lying  on  the  aflFected 
side.  There  may  or  may  not  be  urinary  symptoms,  such  as  difRculty  in 
urination.  Owing  to  spasm,  there  may  be  complete  retention,  and  in  some 
cases  it  is  ncces8ary  to  catheterize  in  order  to  aflFord  the  patient  relief.  As 
these  abscesses,  in  a  large  percentage  of  cases,  originate  from  a  fissure  in  the 
posterior  commissure,  they  make  defecation  exceedingly  painful.  In  fact,  any 
movement  that  causes  the  patient  to  elevate  the  rectum,  or  to  move  the  levator 
ani  muscle,  results  in  pain. 

The  skin  surrounding  the  fossa  is  usually  very  red  and  indurated;  the 
inflammation,  redness  and  induration,  in  some  cases,  being  out  of  proportion 
to  the  amount  of  pus  in  the  cavity.  In  many  cases  the  patient  is  extremely 
septic,  and  these  abscesses  have  been  known  to  terminate  fatally.  As  I  men- 
tioned  before,  abscesses  in  the  ischiorectal  fossa  often  originate  from  an  ulcer 
in  the  posterior  commissure,  the  infection  traveling  through  the  triangular 
space  into  the  ischiorectal  fossa  on  one  side  and  frequently  infecting  the 
other.  This  seems  to  be  the  opinion  of  many  surgeons.  I  have  seen  many 
cases  of  ischiorectal  abscesses,  but  have  never  witnessed  this  phenomenon.  I 
have,  however,  seen  a  horseshoe  fistula,  .with  a  common  comimmication  pos- 
teriorly,  the  sidetracks  communicating  with  the  ischiorectal  fossa  (Fig.  8). 
It  is,  therefore,  fair  to  assume  th^t  this  fistula  must  have  resulted  from  an 
infection  of  botli  fossa. 

Indications  for  Operation. — The  moment  any  evidence  of  pus  forma tion  is  dis- 
covered,  early  rcsort  to  8urgery  should  be  had.  Palliative  measures  are  entirely  out  of 
plače  and  the  theory  of  some  physieians  that  an  abscess  should  not  be  opened  until 
it  bursts  is  arehaic.  An  abscess  in  this  region  demands  immediate  surgical  attention, 
and  even  a  simple  incision,  though  no  pus  be  found,  will  result  in  an  early  disappear- 
ance  of  ali  8ymptoms. 

Anatomical  Points  to  Be  Noted. — The  anatomieal  points  to  be  noted  in 
connection  with  ischiorectal  abscesses  are  the  presence  of  loose  cellular  tissue, 


biood-vessels,  and  nerves  nmning  through  this  cavitv,     The  ischiorectal  fossa 

is  a  triangiilar  spaoe,  the  apex  of  whidi  is  formed  bv  the  imion  of  the  obturator 

fascia  witli  the   lower  fascia   of  the   levator  ums^le   (Fig.   S>).     The  base  is 

foiTucd  by  the  skln,  siiperticial  fascia  and  the  loose  tissue  between  the  aniis 

and  the  tuber  isohimiL     An  ahscess  in  this  region,  if  not  treated  surgicallv, 

nsuallv  tiiids  an  exit  between  the  2  sjjliineterii  in  the  posterior  eoinmisaiire. 

Occasionallv  it  niptures  through  the  levator  ani  and  theii  through  the  rectiira* 

Operative  Technic* — Tt  is  important  to  roalize  that  pns  inav  be  pocketed; 

in  odier  uurd^,  theie  niav  be  a  inuiiber  of  little  abseesses,  and  it  is  necessarv 

^     that  tbesc  ahseesses  sho\ikl  be  opcned  up.     This  is  best  aceontplished  \vith  a 

i  ^-a-*v  /n-*^  glo%'ed  fiiiger  after  tbe  cavitj 


has  been  incisecL  Anjone 
wbo  lias  had  experience  can 
easilv  distinguish  bct^een 
healtbv  and  necrotic  tissue, 
and  the  surgeoii  sbould  not 
break  down  or  destrov  tissue 
that  is  appareiitly  healthv. 
The  destrnction  of  tissue  and 
opeuing  into  blood-vessels  are 
contradndieated,  do  not  ae- 
eoniplisb  anvtbing,  and  are 
likelv  to  be  followed  bv  in- 
fection  in  other  regions  atija- 
eent  to,  or  (H  stan  t  from.  tbe 
original  focus.  When  both 
iscliiorectal  fossie  are  in- 
volved,  some  doubt  niav  exist 
as  to  the  best  nietbod  of  pro- 
cedure. Hartniau,  u  n  d  e  r 
these  cirenrastanees,  does  not 
believe  in  opening  both  absppsses.  I  le  prefers  to  open  posteriorlv  at  a  point 
\vhere  botli  abseesses  eonuniniicate.  Tli  i  s  is  usuallv  at  tbe  apex  of  tbe  triangu- 
larspace.  Froiu  this  point  he  iasei-ts  drainage  tubes  into  bith  abscess  cavities, 
Tbere  stM^ins  nn  good  reason  for  fnllowIng  this  prcK*edur€\  T  t  vvould  seeni  better 
to  Jrain  thoruugblv  botli  abs(*ess  {'avities  at  tlie  same  tinie  aiul,  after  the  pns  bas 
thorougblv  drained,  to  treat  tbe  fistuhi,  wbieh  nnist  neeessarilv  f(dlo\\%  at 
a  subspipient  sittiiig.  As  \ve  bave  said.  patients  witb  infe(*tion  in  this 
region  are  nrdinarilv  verv  septic  and  the  soouer  aH  pns  is  evaeuated  and 
thorougb  drainage  established,  tbe  sooner  the  patients  will  reeover  from  this 
sepsis. 

Instrumenta  Used.- — The  instrunients  tu  be  used  are  a  kiiife,  seissors,  thunib 
forceps,  dressing  forceps,  y^  dozen  ar  ter  v  clunips  (Koeher  tvpe)^  drainage 
tubes,  and  2  retractors. 


Fja*  8,— DuMB-BELt.  Abscess  with  Opening  into  the  Pos- 
te rioh  COMlkflBaUEE. 
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abs(;esses  of  thk  liEc^rrM  and  ANirs  rn^r 

Bangers  and  DifficBlties,^  ^li^i^f^  i^  ii<^'  difficiiltv  in  open  i  n*^  m  j  iscliiurcetul 
abseass,  'Dhto  18  ^nuie  tliini;er  of  dostruviii^  tlie  l)rHtK'lios  of  tlie  loiig  pudcn(ial 
nerve  and  uf  opeuing  hito  the  healthv  tissne,  thereby  Jisseniinatiiig  tlie  in- 
fection  j  and  tliere  is  alwaya  danger,  in  the  haiids  of  tlie  inexperiencedj  of  doinii; 
too  mueh. 

Causes  of  Failure. — Failure  to  cure  an  isehioreetal  abscoss  is  due^  in  a  majorit.y 
of  cases,  to  iitiiH'rft^<'t  druiiia^t*  ur  aiixiet.Y  oti  tlit'  part  t>f  th*^  s^iiri^eoii  for  feur  th*^ 
i'avity  vvill  not  \w  projK'rly  drained.  As  ii  resiilt  the  draiiiat^e  tiil)t^  is  left  in  plat^e  too 
loiipT^  rf*sultiiig  in  a  fistula.     In  a  great  many  cnses  failtire  is  due  to  over-treatment. 
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Flo.  9. — -The  Dirtribution  or  the  Pelvic  Fa»cia,  a,  Iliac  ia&čia;  h,  femoral  nerve;  c.  itiao  vMcli; 
di  pehnc  brim;  e,  rectove«ical  fascia;  f,  poatjerior  ftiscLn;  k*  »n^l  fascia;  h,  inti^rnal  pudic  vemeU  luid 
nerve;  j,  levator  nni  muscle;  k,  iscliiorcctal  fascia. 


Another  cause  of  failure  is  the  lack  of  appreciation,  on  tlie  part  of  the 
surgeon,  of  the  commimicating  traet,  of  the  fact  that  tlie  abscess  cavitj  niav 
have  rnptnred  into  the  reotiim  hi<ih  np,  and  of  the  fact  that  in  many  cases 
the  original  open  ing  is  in  the  postcrior  eonmiis8ure  and  maj  be  very  smalL 
But  it  is  always  the  duty  of  the  surgeon  to  search  very  carcfully  for  any 
open  ing  in  this  region.  Faihire  to  recognize  this  is  alinost  certain  to  resni  t 
disastrouslj. 

After-treatment, — The  after-treatment  of  ischioreetal  abscesses  consista  in 
a  watchfnl  snpervision.  The  drainage  tnbe,  if  one  is  used,  ahould  be  removed 
at  the  end  of  48  honrs  and  shoiild  not  again  lio  inserted  iinless  aome  unnsiial 
condition  arigies,  such  as  the  fnmiation  f»f  a  deep  poeket  at  the  apex  of  the 
space,  After  the  drainage  tiibe  bas  l>frn  Tcino%'ed,  the  abscess  cavitj  is  yery 
lightlv  packed  with  gaiize,  hisnnith  ganzo  being  preferred,     After  the  third 


b 


528  THE    RECTUM 

or  fuurth  ilressing  ilie  w<)inid  sliould  be  allowed  to  conio  togethcr  on  tlio  in- 
sido.  The  gauze  packing  shoiild  be  confincd  to  tho  outsido  incision  to  pro- 
vent  healing  on  thc  outside  before  the  cavity  bas  thoroughly  granulated  on 
tbe  inside. 

If  tbe  lines  we  bave  laid  down  are  followed,  nearly  ali  ischiorectal  ab- 
seesses  will  bcal,  provided  tbcre  is  no  connection  witb  tbe  reetum.  When  such 
a  communication  exi8ts,  and  bas  been  overlooked,  a  fistula  will  result;  until 
tbis  is  cured  success  will  not  be  attained. 

POSTEBIOB  PELVntEOTAL  ABSCESS 

Tbe  posterior  pelvirectal  abscess  is  situated  between  tbe  reetum  and  the 
sacrum.  Tbis  abscess  may  follow  a  superior  pelvirectal  abscess  or  the  infec- 
tion  may  be  primarily  in  tbe  posterior  pelvirectal  space.  It  sbould  always  be 
borne  in  mind,  wben  treating  a  posterior  pelvirectal  abscess,  that  a  communi- 
cation may  exi8t  witb  tbe  superior  pelvirectal  space,  so  that  the  proper  pro- 
cedure niav  bc  followed  to  establish  drainage  of  botb  cavities. 

8ymptoin8. — Tbe  svmptoms  of  posterior  pelvirectal  abscess  may  be  very 
indefinite.  ^raiiy  absccsscs  are  quite  wcll  developed  before  there  are  any 
really  wcll  pronounccd  symptonis.  The  first  indication  may  be  a  sense  of 
weigbt  over  tbe  sacrum,  witb  sliglit  indisposition,  cbilly  sensations,  and  other 
sligbt  svmptoms,  wliicb  may  suggest  an  infection  but  not  point  to  anything 
definite.  As  a  general  rule,  bowever,  abscesses  of  tbis  region,  as  in  other 
parts  of  the  bodv,  are  first  indicated  by  a  cbill,  followed  by  a  rise  of  tem- 
perature, beadacbe,  and  similar  symptoms  of  infection. 

Indications  for  Operation. — Tbe  indications  for  operation  are  an  evidence 
of  infection,  with  a  mass  back  of  tbe  reetum,  tenesmus,  and  bearing  down, 
witb  a  feeling  of  unfinished  stool.  Tbe  abscess  mav  burrow  up  into  the 
loose  connective  tissue  just  above  tbe  culdesac,  or  it  may  burrow,  as  in  the 
former  abscess,  pusb  tbe  peritoneum  before  it,  and  point  at  tbe  inguinal 
region. 

Anatomical  Points  to  Be  Noted. — That  portion  of  tbe  reetum  between  the 
peritoneal  reflection  and  tbe  levator  ani  muscle  is  divided  into  2  spaoes  of 
great  surgical  importance,  wbere  important  blood-vessels  and  lymphaitic8  ram- 
ify.  Abscesses  forming  in  tbese  spaces,  if  not  recognized  early  and  treated 
properlv,  may  result  in  permanent  injurv  or  deatb.  Tbe  reetum  between 
tbe  peritoneum  and  tbe  levator  ani  muscle  is  surrounded  by  a  layer  of  fascia 
and  loose  cellular  tissue.  Tbe  lavers  \vbicb  run  from  tbe  pelvis  to  the  side 
of  tbe  reetum  are  known  as  tbe  lateral  ligaments  of  tbe  reetum.  They  con- 
tain  tbe  middle  bemorrboidal  arteries  and  separate  tbe  anterior  from  the 
posterior  pelvirectal  space.  Tbe  anterior  space  is  bounded  above  by  the  peri- 
toneum, bclow  by  tbe  levator  muscle  and  its  fascia,  anteriorly  by  the  urethra, 
prostate  and  base  of  tbe  bladder;  posteriorly  by  tbe  reetum  and  the  lateral 
ligaments.     Tbis  space  is  of  much  surgical  interest,  because  abscesses  of  the 
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prostate  freqiiently  rupturc  here,  and  on  the  propcr  surgical  treatinent  will 
depend  the  future  comfort  of  the  patient. 

The  roof  of  the  abscess  is  formed  by  the  rectum  in  pr6ximity  to  the  peri- 
toneum. 

Instruments  Used. — A  knife,  scissors,  thumb  forceps,  dressing  forceps,  ^2 
dozen  artery  clamps  (Koeher  type),  drainage  tubes,  and  2  retractors  are 
needed. 

Dangers  and  Difficulties. — ^The  dangers  are  injury  to  the  adjacent  organs,  per- 
foration  of  the  peritoneum,  peritonitis,  and  hemia  of  the  small  intestine. 

Technic  of  Operation. — The  abscess  shoiild  be  opened  at  the  most  de- 
pendent  point,  which  is  about  the  sacroeoecygeal  jnnetion,  or  an  inch  pos- 
terior  to  the  sacrococcygeal  joint.  The  incision  is  made  at  the  tip  of  the 
coccyx  to  one  si  de  or  the  other  and  extended  back  to  and  beyond  the  saero- 
coceygeal  joint.  With  the  gloved  finger  aH  trabeculse  are  broken,  the  cavity 
is  wa8hed  out  with  saline,  a  drainage  tube  is  inserted,  and  roimd  this  is  packed 
some  bismuth  or  iodoform  ganze.  At  the  end  of  48  hours  the  packing  is 
removed  and  also  the  drainage  tube.  The  eavity  is  washed  out  with  salt 
solution.  The  drainage  tube  is  again  inserted  and  a  little  gauze  packed  around 
it.  At  the  end  of  the  third  day  the  drainage  tube  is  finally  removed  and  not 
inserted  again  unless  there  is  some  indication,  such  as  pocketing  or  imperfect 
drainage.  After  removal  of  the  tube  the  wound  is  carefully  watched  to  see 
that  pocketing  does  not  occur ;  and  after  the  first  week  ali  that  is  nece8sary  is 
to  keep  the  wound  clean  and  prevent  it  from  healing  at  the  outlet  before  the 
cavity  has  filled  in.  It  is  sometimes  necessary  to  use  Beck's  paste  to  complete 
the  healing  of  the  cavity. 

SUPEBIOB  AND  POSTEBIOB   PELVIBEOTAL  ABSCESS 

Symptoin8. — The  immediate  recognition  of  abscesses  in  these  spaces  is  of 

the  greatest  importance  to  the  patient,  on  account  of  the  proximity  to  the 

peritoneum,  bladder,  prostate,  and  urethra.     If  they  are  opened  early,  and 

8killfully  handled,  the  most  brilliant  results  follow.     The  superior  pelvirectal 

space  is  that  space  bounded  above  by  the  peritoneum  and  below  by  the  levator 

ani  muscle  and  its  fascia;  anteriorly  by  the  trigone  of  the  bladder,  prostate, 

and  urethra;  posteriorly  by  the  rectum  and  its  lateral  ligaments.     The  blood 

8upply  is  usually  from  the  hypogastric  artery ;  the  lymphatics  originate  around 

the  prostate  and  neck  of  the  bladder  in  the  male  and  the  uterus  in  the  female. 

As  a  general  rule,  the  first  symptom  noticed  by  the  patient  is  a  feeling  of 

weight  in  the  rectum,  and  a  bearing  down  when  the  bowels  move.     This  may 

or  may  not  be  preceded  by  a  chill  and  rise  of  temperature,  as  a  large  percentage 

of  abscesses  of  this  region  are  due  to  infection  from  the  prostate,  seminal 

vesicles  and  posterior  urethra.    A  previous  history  of  gonorrheal  infection,  fol- 

lowed  by  a  retention  of  urine,  and  then  frequent  urination,  very  often  precedes 
85C 


530  THE    RECTUM 

ttbscess  iu  tlic  superior  pelvircctal  space  and  so  iiiasks  the  s}7uptoms  as  to 
allay  siispicion  of  the  real  coiidition.  In  woinen  thesc  abscesses  are  very  often 
mistaken  for  a  tiibo-ovariaii  iufcetioii.  In  one  čase  recently  under  my  obser- 
vation,  the  patient  had  a  distinet  chill,  followed  by  a  temperature  of  104° 
and  evidence  of  profound  sepsis. 

A  digital  examination  will  reveal  a  mass  bulging  into  the  vagina,  or,  if 
rectal  exaniination  is  niadc,  the  mass  can  be  identified  in  the  rectum. 

Indications  for  Operation. — The  first  evidence  of  induration,  8welling,  or 
fluctnation  bet\veen  the  rectum  and  vagina  in  the  female  should  be  suffieient 
to  warrant  a  consideration  of  surgical  measures.  Differential  count,  with  a 
marked  lenkocvtosis   (over  30,000),  is  confirmatory  of  the  presence  of  pus. 

Anatomical  Points  to  Be  Noted. — The  proximity  of  the  urethra,  prostate, 
bladder,  and  rectum  in  the  male,  and  of  the  vagina  in  the  female,  requires 
the  surgeon  to  be  on  his  guard  lest  by  any  chance  ho  perforate  any  one  of 
the  adherent  organs. 

Instruments  Used. — A  knife,  scissors,  thumb  forceps,  dressing  forceps,  % 
dozen  artery  clamps  (Kocher  type),  drainage  tubes,  and  2  retractors  are 
needed. 

Dangers  and  Difficulties. — There  is  always  the  danger  of  injuring  any  of 
the  organs  mentioned. 

Technic  of  Operation. — It  ia  exeeGdingly  important  that  an  abscess  in  the  su- 
perior pelvirectal  apace  should  be  properly  opened.  Serious  eomplications  may  follow 
improper  openinp,  and  the  life  of  the  patient  may  be  threatened.  If  the  abscess  is 
opened  through  the  rectum,  aa  haa  happened  occasionallj,  aueh  cases  having  come 
under  my  observation,  a  vcry  grave  aituation  may  be  created.  I  have  previcuslj  men- 
tioned tho  fact  that  a  large  pcrcentage  of  the  abaceasea  in  this  region  are  due  to  in- 
fection  froin  the  prostate  and  urethra  or  uterua  and  broad  ligaments.  Assuming  that 
the  abscess  originatcs  froni  the  urethra  or  proatate,  if  by  any  chance  it  should  open 
into  the  r(»ctinn.  or,  by  improper  treatment,  into  the  rectum  and  urethra,  rectal  fistula 
would  result,  a  form  of  fiatula  extremely  difficult  to  handle.  Since  very  few  men  have 
auccecded  in  curing  theae  fistula*,  the  proper  method  of  opening  auch  an  abscess  is  of 
greateat  importance. 

The  abscess  should  be  opened  through  the  perineum  by  a  transverse  incision,  dis- 
aecting  between  the  urethra  and  rectum  in  the  male,  and  the  vagina  in  the  female. 
The  levator  ani  muscle  is  cut  transversely ;  the  muacular  fibera  thua  have  a  tendency 
to  puli  apart,  whieh  permita  of  good  drainage  aftcr  the  abaceaa  has  been  opened. 
After  opening  the  abscess,  the  cavity  is  packed  temporarily  with  iodoform  gauze;  a 
drainage  tube  may  or  may  not  be  inaerted.  At  the  end  of  24  hours  the  gauze  is  re- 
movcd,  the  cavity  washed  out,  and  a  small  wick  of  gauze  put  in.  After  the  first  wedc 
aH  packing  ahould  be  removed,  even  the  drain,  and  the  wound  allowed  to  heaL  It 
should  be  watch(»d  from  ti  me  to  ti  me,  as  pocketa  or  the  formation  of  another  abscess 
may  take  plače.  Whon  this  does  occur,  tho  operator,  with  his  gloved  finger,  can  break 
down  the  septum  and  establish  drainage.  After  3  weeks,  if  the  cavity  is  not  ful]y 
liealed,  we  are  in  the  habit  of  uaing  Beck'a  paste,  biamuth  (33^^  per  cent.)  and  vaselin. 

Causes  of  Failure. — The  failure  to  cure  superior  pelvirectal  abscesses  may 
be  due  to  many  causes.     (1)  As  \ve  have  already  mentioned,  if  the  abscess 
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18  not  properlj  opeiied,  a  fistula  mav  result.  (2)  Failure  to  appreciate  tliat 
a  superior  polvirectal  abat-esa  exista  niav  reault  in  posteriur  pelvirectal  abscess. 
Draining  the  superior  pelvirectal  absecss  vmdcr  these  circiiinstances  woiild 
most  certaiiilj  resnlt  in  failure.  (*^)  The  abseess  mav  piish  the  peritoneuni 
before  it  and  present  itself  in  the  left  inguinal  region,  just  above  Ponpart'9 
liganient.  Under  auoh  čirtiuuatances  the  teutlenev  is  to  open  the  abseesa  in 
the  ingninal  region.  If  the- abseess  is  opened  in  the  loguinal  region^  temporarj 
drainage  mav  resni  t  in  apparent  cnire,  but  the  abseess  will  not  be  perfectly 
drained  and  \h  likelv  to  give  fiirther  trouble. 

Complications* — The  most  serious  complicatioiis  are  peri  ton  itis  reaulting 
froni  ruptnre  uf  the  absces«  into  the  peritoneHl  eavitv;  rupture  into  thebladder, 
reaulting  in  infeetion  of  the  ki  dne  j ;  and  nrethroreetal  tistuhi  as  a  resni  t  of 
a  prostatic  abseess  rupturing  into  the  rectnm;  septieemia  or  pyemia. 
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Classifieation. — Fistuhe  nuiv  he  divided  intu  conipletc  and  inconiplete,  The 
incom plete  variebj  niav  l>e  external  or  interna!,  deep  or  supertieial.  Under 
the  head  of  vomplvle  ftsiala  are  elassiiied  aH  enaea  \vhere  there  is  a  connnuni- 
eation  between  the  l>oweI  and  the  skiUj  or  ljetween  the  hawel  and  some  ad- 
jacent  organ. 

Syiiiptoms. — The  svniptoms  of  fistula  are  so  doselv  allied  \vith  the  9ymp- 
toms  of  abseess  that  in  ali  easea  the  patieut  will  give  a  hiatorv  of  an  acute 
procesa,  fo!lowed  by  relief,  with  a  constant  diseharge  from  the  anus,  asaociated 
with  burni  lig,  itching,  some  alight  paiu  011  moving  the  boweI  if  the  fistula  has 
an  interna]  opening,  diseoTnfort  in  aitting,  standing,  or  \valking  upstairs. 
Some  fistuhe,  and  purtienlarlv  the  hlind,  intenial  variety,  give  a  hiRtory  of 
fisanre,  that  is,  »  hiiruing  senaation  when  the  hn\vels  move,  pliiK  t!ie  disehargo 
of  piKs  and  hlnitd. 

Indications  for  Operation.^ — The  prescnce  of  a  diseharging  sinna  is  the  indi- 
eation  for  operation, 

Anatomical  Points  to  Be  Noted, — The  loeation  of  the  exterMal  opening 
niay;  to  a  eertain  extent.  be  of  great  assistancc  to  the  surgeon  in  loeating  the 
internal  opening  and  deeiding  on  the  niethod  of  treatnient,  If  the  extenial 
opening  is  within  1 » (.  in.  of  the  anus,  and  anterior  to  the  line  drawn  from  one 
tuberosity  to  the  other,  the  fistnlous  tract  is  generally  straight  and  the  internal 
opening  will  be  found  ant€riorly  and  close  to  the  exteraal  sphincter,  If  the 
extemal  opening  is  within  l^o  in.  of  the  anna,  and  posterior  to  this  line.  we 
may  expect  to  find  the  internal  opening  in  the  posterior  comraiasure  between 
the  2  sphincters,      There  are  exeeptioiis,  but  these  onlv  "prove  the  riile." 

Instruments  Used, — The  iustruiuents  used  are  as  fnllows:  A  svringe,  aiieh 
as  is  used  for  injeeting  bisnnitli  paste,  \vhich  anawers  a  donble  pnrposc,  as  It 
can  be  used  for  injeeting  the  peroxid  of  bvdrogen  and  methylene  blue  to  loeate 
the  internal  opening.  and  also  to  injeet  the  fistula  with  Beck's  paste,  if  thia 
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is  decided  upon ;  a  dozen  artery  f orceps ;  2  pairs  of  thumb  f orceps  (one  plain^ 
one  mouse-tooth) ;  3  curved,  spear-pointed  needles  of  diflFerent  sizes ;  a  needle 
holder  and  cautery  (the  new  cautery  is  about  the  best).  One  should  always 
have  a  cautery  at  hand  when  operating  on  fistula,  because  if  there  is  any  sus- 
picion  of  tuberculosis,  the  cautery  must  be  used  in  preference  to  the  knife. 
In  addition,  2  or  3  sharp  retractors  and  a  speculum  (Humphrey's  speculum) 
are  needed. 

Hethods  and  Choice  of  Hethods. — Inmimerable  methods  have  been  sug- 
gested,  from  the  earliest  days  to  the  present,  and  few  snrgeons  are  agreed  as 
to  the  best.  We  must  be  guided,  in  every  casc,  by  the  condition  existing  at 
the  time  the  patient  comes  under  our  observation.  If  there  is  a  very  active 
puppurative  process  one  would  hardly  be  expected  to  excise  a  fistula.  If 
there  is  some  suspicion  of  tuberculosis,  the  fistula  mav  be  dissected  and  su- 
tured;  on  the  other  hand,  if  the  skin  adjacent  to  the  fistula  is  unhealthy,  by 
following  the  procedure  I  have  mentioned,  we  may  disseminate  the  tubercu- 
lous  process.  The  safest  rule  to  follow,  when  the  surgeon  is  not  ezperienced, 
or  if  there  is  anj  danger  of  soiling  the  neighboring  tissues,  is  to  open  the  fistnla 
with  a  cautery.  When  we  have  an  extensive  suppurative  process,  a  rundown 
patient,  running  a  high  temperature  and  with  multiple  external  openings,  our 
judgment  would  dictate  a  colo8tomy  before  attempting  to  deal  with  the  fistula. 
Very  often,  in  this  way,  the  temperature  of  the  patient  will  be  brought  down 
to  almost  normal  and  he  will  be  in  a  very  much  better  condition  to  with- 
stand  an  operation.  A  patient  with  tuberculosis  and  a  suppurative  fistulous 
tract  will  always  be  immen8ely  benefited  by  drainage  of  the  fistula.  There 
are  many  examples  of  the  virtue  of  an  operation  under  such  circumstances. 
Patients  who  were  bedridden,  with  high  fever,  have  been  practically  restored 
to  health  by  burning  out  the  fistulous  tract  with  the  cautery.  Such  an  in- 
stance stands  out  prominently  in  my  memory. 

This  čase  wa8  referred  by  Dr.  Burten8haw,  of  Tarrytown.  The  patient,  who  wa8 
an  employee  of  the  Maxwell  factory,  had  been  confined  to  his  bed  for  many  months 
previous  to  the  time  he  wa8  referred  to  me.  He  wa8  running  a  high  temperature,  suf- 
fered  from  night  8weats,  had  lost  flesh,  and  looked  like  a  poor  ri8k.  Three  weeks  after 
his  fi8tula  had  been  operated  on,  he  had  gained  many  pounds  and  was  able  to  resume 
his  work. 

I  cite  this  ca8e  because  so  many  surgcons  have  the  idea  that  a  man  who  has  pul- 
monary  tuberculosis  should  not  be  operated  on  for  fistula,  for  fear  of  eomplicating  his 
tuberculous  trouble.  My  idea  is  in  keeping  with  that  of  modem  experience,  and  it  is 
now  quite  evident  that  a  mixed  infeetion  is  hannful  to  a  patient  with  tuberculosis;  so 
much  so  that  Continental  phy8icians  are  piving  vaccincs  to  their  tuberculous  patients 
with  mixed  infections,  as  they  find  that  the  individual  is  better  able  to  čope  with  the 
tubercle  bacilli  after  the  mixed  infeetion  has  been  eliminated. 

Any  method  that  will  cause  obliteration  of  the  fistulous  tract  should  be  tried. 
Many  fistulse  have  been  cured  by  the  injeetion  of  a  saturated  solution  of  nitrate  of 
silver,  pure  carbolic  acid,  permanganate  of  potash,  tincture  of  iodin,  or  other  drug. 
Aa  a  general  rule  it  niay  be  stated — and  this  iiarticularly  applics  to  a  complete  fistula 
— that  any  measure  short  of  fistulectomy,  or  fi8tulotomy,  will  give  ouly  temporary  re- 
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lief.  The  differeut  drugs  we  Lave  meutioucd  are  given  because,  froin  tirne  to  tirne, 
cures  have  been  reported,  by  the  use  of  one  or  the  other,  by  such  superior  men  as 
Goodsall,  Miles,  and  others. 

Treatment  with  Beck'8  Paste. — Beck'8  paste  is  a  preparation  of  y^  bismuth 
and  %  lanolin  or  vaselin.  ExceIIent  results  have  been  reported  by  Beck,  Pen- 
nington,  and  others  after  treatment  of  fistula  with  this  paste.  I  have  given 
this  method  a  fair  and  impartial  trial  but  my  only  success  was  in  one  blind 
external  fistula. 

Elastic  Ligature. — Among  the  hypocratic  methods  in  vogue  at  the  present 
day  and,  indeed,  suceessfully  used  in  a  great  many  eases,  is  the  elastic  liga- 
ture.  There  is  no  reason  why  the  ligature  should  not  be  successful  provided 
it  passes  from  the  external  opening  to  the  intemal  opening,  and  this  is  accom- 
plishcd  by  threading  the  ligature  on  the  carrier  e8pecially  adaptcd  for  this 
purpose.  After  the  ligature  has  been  passed,  it  is  fastened  by  means  of  a 
small  metal  shield  or  partially  divided  shot.  The  precaution  should  be  ob- 
served  of  eocainizing  the  skin  and  incising  it  before  clamping  the  ligature 
(otherwise,  the  pressure  of  the  ligature  on  the  overlying  skin  causes  a  great 
deal  of  pain).  We  have  tried  this  method  on  several  cases  and,  while  it 
worked  8ati8factorily,  we  are  inclined  to  believe  that  the  patient  suffered  more 
pain  and  inconvenience  than  he  would  have  had  he  submitted  to  the  ordinary 
surgical  operation. 

The  surgical  operations  that  have  been  found  most  useful  in  treatment 
of  fistula  are  incision,  excision,  and  excision  with  immediate  closure  and 
drainage. 

Preparation  of  the  Patient  for  Operation. — Careful  preparation  of  the  pa- 
tient is  necessary  no  matter  which  operation  is  decided  on;  but  this  is  espe- 
cially  so  where  excision  with  immediate  closure  and  drainage  is  the  operation 
of  choice.  It  is  necessary  in  the  last  mentioned  operation  to  tie  the  bowel8 
up  for  4  or  5  days,  and  thorough  catharsis  is  absolutely  essential  previous  to 
operation.  If  the  patient  is  seen  2  or  3  day8  previous  to  operation,  calomel 
is  the  most  suitable  drug,  because  it  is  an  intestinal  antiseptic.  This  should 
be  followed  by  a  saline  or  by  castor  oil.  Castor  oil  has  the  advantage  of  thor- 
oughly  cleansing  the  bowels  and  aftervvard  causing  a  certain  degree  of  con- 
stipation.  Calomel  should  never  be  administered  the  day  before  operation 
because  it  stirs  up  the  toxin8,  and  as  these  toxins  are  eliminated  by  the  kid- 
neys,  its  use  is  unwise,  particularly  where  the  patient  must  take  a  general 
anesthetic.  On  no  account  should  cathartics  be  administered  the  night  before 
the  operation,  since  it  would  then  be  impossible  to  obtain  a  clean  field  because 
of  the  f requent  bowel  movements. 

If  an  emergency  operation  is  necessary,  it  is  far  better  to  depend  on  a 
thorough  irrigation  of  the  intestines  with  peroxid  of  hydrogen,  2  per  cent.  In 
aH  cases,  whether  cathartics  have  been  administered  or  not,  it  is  customary 
to  have  the  larger  bowel  irrigated  with  a  2  per  cent.  solution  of  peroxid  fol- 
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lowed  by  a  noriiial  salt  aolution.  The  onlv  other  preparation  necessarj  is 
that  whicli  is  emplovcd  previoiis  to  ali  surgical  procedures,  i.  e.  a  warm  bath 
the  night  previous  to  the  operation.  We  emplov  no  other  preparation  except 
the  painting  of  the  parts  with  a  3  per  cent.  solution  of  a  tincture  of  iodin  just 
before  the  patient  is  put  under  the  anesthetic.  No  matter  what  anesthetic  is 
emploved,  1/150  gr.  hvoscin  and  ^/4  gr.  morphin  are  given  2  hours  previous 
to  operation,  imless  there  is  some  distinet  contra-indieation  to  their  use. 

Before  proceeding  further  it  might  be  well  to  say  a  few  words  conceming 
the  anesthetic  to  be  used.  Whenever  possible,  local  anesthesia  should  be  em- 
ployed;  but  one  should  never  take  the  risk  of  operating  under  local  anesthesia 
if  the  patient  is  nervous  and  cannot  tolerate  manipulation,  even  though  the 
pain  is  almost  nil. 

Local  anesthesia  should  not  be  employed  w]ien  the  fistula  is  inaccessible  on  account 
of  the  conforniation  of  the  parts — for  instance,  in  the  čase  of  a  fat  patient  with  a 
funnel-shapod  aniis.  J  t  is  also  ctontra-indicated  in  complicated  fistul«  and  in  cases 
where  there  is  any  doubt  as  to  the  ability  of  the  surprtn^n  to  operate  with  ease  and 
comfort  while  employing  local  anesthesia. 

Local  anesthesia  is  particularly  applicable  in  the  čase  of  a  blind  external 
and  internal  fistula  where  the  fistulous  tract  is  straight.  Sometimes  sacral 
anesthesia  can  be  employed  very  succes8fully. 

Determination  of  the  Fistulous  Tract. — From  tirne  to  tirne  many  methods 
have  bcen  suggested  for  f ollowing  the  ramifications  of  the  fistulous  tract ;  but 
vcry  fcw  of  these  are  absolutely  reliable.  Tn  the  caso  of  a  simple  straight 
fistula  the  flexible  probe  will  nieet  ali  the  requirement8,  but  even  in  such 
cases  those  who  are  inexperienccd  have  difRcultv  in  guiding  a  probe  from  one 
opening  to  the  other,  especially  when  the  probe  is  not  of  the  required  flex- 
ibilitv,  as  it  is  apt  to  go  astrav  or  form  a  false  passage.  For  this  reason  I 
searched  for  some  reliable  method  that  would  enable  me  to  follow  ali  the 
ramifications  of  a  fistulous  tract. 

After  many  years  of  exi5erience  with  peroxid  of  hydrogen  and  methylene  blue,  I 
came  to  the  conclusion  that  this  was  the  most  reliable  method  (3).  I  have  often 
denionstrated  its  vahie  as  a  means  of  diagnosis  and  its  almost  unvarying  reliabilitj  in 
those  vei^  complicated  fistulous  tracts  where  communication  between  the  two  fistulam 
is  so  narrow  as  to  make  it  impossible  for  any  probe  to  pass,  no  matter  how  fine.  If 
this  method  is  followed,  it  will  obviate  many  failures  that  undoubtedly  result  from 
overlooking  some  ramifications  of  the  fistulous  tract,  or  neglecting  to  find  the  internal 
open  ing. 

Excision  of  the  Fistula.— This  method  is  safe  and  reliable  when  indicated.  It 
is  not  a  good  procedure  where  there  is  active  suppuration.  The  technic  is  as  fol- 
lows :  The  patient,  having  been  previously  prepared,  is  placed  in  the  most  convenient 
position,  dcpending  on  the  location  of  the  fistula.  The  lithotomy  position  is  the  most 
convenient  in  the  majority  of  cases  (Fig.  10).  Occasi()nally  the  left  or  right  Sims' 
position  may  be  preferred,  if  the  fistulous  tract  oxtends  posteriorly.  Peroxid  of  hydro- 
gen  and  niethylcne  blue  are  injected,  čare  1  (»ing  taken  not  to  exert  too  much  pressure, 
allo\ving  the  |)eroxid  and  mcthylene  blue  to  gradually  permeate  and  find  their  way 
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to  the  niternal  opening,  if  auch  exists,  Thia  method  is  particu!arly  advised  wLere 
excision  is  prartieed,  beeaiise  it  notifiea  the  siirgeon  wlienpver  he  cncronclies  on  the 
infected  area.  An  i>llipti^'al  jnHsion  is  made  arouiid  aiid  about  's  in.  froiii  the  ex- 
tenial  opening  of  the  fistuhi;  theii,  by  niejins  of  tliiimh  forreps  and  seissors,  the 
fistulous  tract  is  dissected  np  nnti!  the  interior  opening  is  reat-hed.  Just  before  reach- 
ing  the  opening  in  the  mucous  membrane,  a  probo  can  be  passed  frorn  the  rectum  into 
the  fis^tulous  tract  and  the  traet  tied  over  the  probe;  by  puUing  on  the  prohe,  it  is  then 
posaible  to  invert  the  fistula  and  puli  it  through  the  rertmn.     In  thjs  way  any  injury 
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FlO,  10, — FiSTiiLECTOMY.     Drawiiig  made  at  the  timf*  of  opi?ratinn  froin  a  čase  operated  on  at  the 
Rcctal  Clinic,  Ncw  York  Polyclinic  Mcdical  School  and  Hoapital. 

to  the  iiniscle  is  avoided,    I  have  practieed  this  method  in  very  extensive  fistalfp,  espe- 
ciany  in  eases  that  had  had  many  previous  operations  with  considerable  sear  tissne, 

The  fistula  is  now  packed  with  iodoform  or  bismiith  gauze  and  allf>wed  to  granu- 
late. 


Ezcision  of  the  Fistula  witli  Iminediate  Closurc  of  the  Wouiid, — This  opera- 
tion  can  be  perfomied  nnder  either  lacal  ar  general  aiiesthesia.  The  latter  is 
prpfoTable,  iinles.s  eontra-indtoated*  It  is  a  most  satisfaclorv  method  for  the 
treatmeiit  of  fijstnla,  in  siiitable  cases,  from  a  suruiral  standpoiiit. 

We  have  Beciired  priinarv  iiiiioii,  eveii  in  tuberciibais  tistulas,  bv  the  method 
described,  afterward  drai^nup;  dowii  the  nm<*(nis  iTiembraiie  and  sntnring  it  to 
the  siirfaee  of  the  nkin  some  di.stanee  bevtnid  the  inar^iti  of  the  ami8  (Fig, 
10,  A  K  llms,  the  \vmind  adjaeeiit  to  tla*  aiius  is  eovered  \vitli  imieons  mem- 
braiie,  whidi  (ifTern  a  eertain  protet^tioii  niiainst  iiifeetioii  following  a  iKnvel 
movement* 


L 


-Tke  Okorge  Davu}  8tkwabt  Stitch  Wbich  We  Usk  FfiBanENTLT  fob  Closino  a  Dbad 

SpACE  AfTCS  FlBTULECTOMT, 

Suppurative  procesaea  occniTiniif  in  organe  adjacent  to  or  distant  from  tlie 
rcctiim  oecasionallv  find  an  oiitlet  into  the  rectiim.  The  resnlting  sinuses  are 
persistent,  aiid  if  tliev  originate  m  diaease  of  the  bone,  siich  as  spinal  or  aacro- 
iliac  disease,  are  alraost  ineiirable.  One  shoiild,  therefore,  l>e  always  on  hia 
giiard,  and  not  undertake  haslilj  or  withont  due  deliberation  an  operation  for 
a  fistula,  the  soitrcc  of  whieh  is  donbtfiil,  lest  he  fiirther  inoapacitate  his  pa- 
tient.  Aht>vo  ali  he  iniist  not  atteitipt  tii  applv  the  operation  of  exeision  with 
siiture  to  aiich  casos* 

The  followmg  question  is  freqiiently  asked:    TIovv  &hall  a  fistula,  the  in- 


FlBTULJi    liN    ANO 


537 


teriial  opening  of  w]iich  is  aeveral  inehea  above  the  internal  sphincterj  be 
treated  i  In  the  majoritj  of  cases  the  men  who  ask  this  qiiestion  bave  in  mind 
the  danger  of  ciitting  the  external  and  internal  mnscle  at  the  same  time*  As 
a  matter  of  fact,  when  the  internal  opening  is  ahove  the  internal  sphincter,  the 
fistnla  does  not  iisuallv  in  vol  ve  the  internal  sphineter,  but  burrows  up  under- 
neath  tlie  mneous  membrane.  TJnder  Hnch  eircnmstanees  it  is  perfectly  safe 
to  lay  the  fistnlous  tract  open,  and  this  ean  beet  be  accompHshcd  hj  the 
caiiterv,  as  bv  this  method  the  da  t  iger  frooi  heniorrhage  and  sepsis  is  con- 
siderablv  diminished, 

Wliere  the  fistnla  bnrrows  nnder  the  internal  raiiscle,  then  both  sphincters 
have  to  be  cut;  and  no  tirne  should  be  wasted  after  the  fistula  has  been  eradi- 
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Fig,  11. — Thb  Correct  ako  Incorrect  Methou  of  CumNO  the  Extehnal  Sphincteh  Mcscle* 


cated  to  bring  the  parts  together  by  means  of  eutures,  Nover  fail  to  insert 
a  rnhber-tissne  drain.  Where  the  fistnla  is  connected  with  the  snperior  or 
ptjsterior  pel  vi  recital  spaees,  these  eavities  «houid  be  opened,  preferably  from 
the  ontside,  and  draincd  by  means  of  a  rubber  tube  or  rnbber  tissue. 

Complex  Fistules.- — Under  this  heading  are  described  by  most  authors  fistiilse 
with  manv  external  openingSj  called  watering^pot  fistuhe  and  horseshoe  fistuhu 
The  horseshoe  fistnhi  is  nsnallv  ono  resnlting  from  an  abseess,  as  shown  in 
Figure  8.  This  haa  a  commou  internal  opening  in  the  posterior  coinmisaure 
and  lateral  openings  which  are  the  resnlt  of  an  infection  passing  from  the 
posterior  eommissnre  to  the  ischioreetal  foasa.  There  is  no  more  diHicnlty  in 
treating  these  fistiihr  than  in  treating  ordinarv  ones,  provided  there  is  not 
more  tlian  1  internal  opening.  Their  treatment  dependa  upon  the  number  of 
previous  operations,  iKjrnuse  if  tlie  fistula^  have  a  soli«!  fniindation  rvf  connected 
tiftsue,  simple  ineisian  is  not  surticient*  Iii  sudi  i-ases  I  ]>refer  to  disseet  out 
ali  the  tracts  at  1  sitting  and  try  to  i-over  over  the  raw  surfaces  by  means 
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of  a  plastic  operation.  I  have  had  excellent  results  by  following  this  method. 
Fistute  resulting  from  an  abscess  of  the  vulvovaginal  gland,  which  have  dis- 
sected  around  the  rectuin  close  to  the  levator  inuscle  and  finally  found  their 
way  into  the  rectiim  posteriorlv,  should  be  treated  by  disseeting  the  rectum 
free  from  the  fistula,  closing  the  opening  into  the  rectum  and  packing  the 
wound,  then  allowing  it  to  heal  by  granulation.  I  have  had  very  exoellent 
results  from  following  this  method,  and  have  always  suceeeded  in  closing  the 
rectal  opening. 

Causcs  of  Failurc. — Failure  in  the  operative  treatment  of  fistula  is  U8ually 
due  to  one  of  3  causes:  (1)  Failure  to  find  the  internal  opening;  (2)  ne- 
glecting  to  dress  the  fistula  after  operation,  resulting  in  imperfect  union  or 
pocketing;  (3)  lateral  burrowing  tracts  overlookcd  at  the  time  of  operation. 
If  the  surgeon  exercises  a  careful  supervision,  there  is  no  reason  why  he  should 
not  get  at  least  95  per  cent.  cures.  Prolapse  of  a  hemorrhoid,  or  of  the  mucous 
membrane,  into  the  wound  after  the  removal  of  a  fistula  very  often  prevents 
healing.  When  this  occurs,  the  hemorrhoid  or  mucous  membrane  should  be 
removed  under  local  anesthesia. 

Complications. — IMMEDI ATE  COMPLICATIONS.  — DisciiARGE  OF  Intes- 
TiNAL  CoNTENTs. — Tlic  most  annoying  complication,  and  one  that  in  a  great 
measure  is  due  to  faulty  preparation  of  the  paticnt,  is  the  discharge  of  in- 
testinal  contents  over  the  field  of  operation.  This  can  be  avoided  in  every 
čase  by  a  thorough  irrigation  of  the  bowels  beforehand. 

IIemorrhaoe. — Severe  hemorrhage  may  occur  during  the  operation,  and 
owing  to  retraction  of  the  mucous  membrane  some  difficulty  may  be  oxperi- 
enced  in  stopping  it,  but  it  is  never  a  very  serious  complication,  and,  except  for 
the  delay  and  annoyance,  rarely  results  seriou8ly  or  inconveniences  the  patient. 

Postoperative  hemorrhage  is  much  more  serious,  and,  unless  the  surgeon  is  on  his 
guard,  niay  occa8ioiially  result  di8a8trou8ly.  One  should  alway8  be  on  the  lookout  for 
such  a  complication,  cspecially  after  local  anesthesia.  It  should  not  be  serious  if  dis- 
eovered  early,  but  unfortuiiately  in  inany  cases  the  paticnt  bleeds  into  his  bowel,  and 
only  when  profound  shock  or  fainting  has  ensued  is  the  cause  of  the  trouble  dis- 
oovered.  For  this  reason  I  always  make  it  a  practice  to  insert  a  tube  into  the  rectum 
followiiig  operation,  so  that  if  there  is  any  hemorrhage,  it  will  immediatelj  be  de- 
tected. 

Shock. — This  is  nearly  always  the  result  of  severe  hemorrhage,  and  by 
avoiding  the  hemorrhage  shock  can  be  eliminated. 

AcrTE  General  Sepsis. — Acute  general  sepsis  is  always  the  result  of 
imperfect  drainage,  and  is  apt  to  follow  when  excision  of  the  fistula  with  im- 
mediate  suturc  is  practiced  and  the  surgeon  ncglects  to  establish  drainage 
for  24  hours.  It  should  never  occur  if  drainage  is  established,  except  in 
those  cases  where  secondarv  abscesses  form  at  a  distancc  from  the  original 
field  of  operation. 

Late  Complications. — The  most  serious  and  frequent  of  late  complica- 
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tions  ia  incoutirieiirL\  It  rarelv  results  from  a  simple  divisioii  of  the  spliincter, 
provided  that  divisiou  is  at  right  iiiigles  to  tlie  imiscle.  It  oe^asioiiallv  fol- 
lows  a  diviaion  af  the  exterual  and  internal  muscle,  even  imder  the  most 
favorable  circiniistances,  and  in  siich  cases  h  dne  to  the  rapid  growth  of  the 
jimcous  membrane  into  the  wouBd  reaulting  in  a  siilcns.  It  occasionallj  re- 
siilts  from  overstretching  of  the  miiscle  at  the  timo  of  operatioDj  hiit  in  the 
niajority  of  cases  it  is  dne  to  a  total  di^regard  of  the  valiie  of  the  sphincter 
miiscle, 

The  only  sure  and  satisfactorj  method  of  treatment  is  restoration  of  the 
continuitj  of  the  muscular  fibers.  Of  course  there  are  caaea  where  the  muscle 
liaa  been  so  destroved  as  to  make  it  impossible  to  bring  tiie  ends  together;  in- 
deed,  in  nianv  ease«  it  is  inipossible  to  tiiid  the  end-s  of  the  mu  šele,  owing  to 
the  qiiantity  of  scar  tittvsue  that  bas  formed  and  the  nninl)er  of  the  ineisions 
in  previaiis  operation.s.  No  {vno  was  more  8utressfiil  wit!i  tbis  chiss  of  casea 
than  the  late  L>r.  Tnttle,  I  havo  rarel.v  seen  him  fail  to  €iire  a  ease  except 
those  that  were  hevond  the  aid  of  man.  Ho  wa8  the  tirst  to  lay  down  the 
principle  that  if  yon  wisli  to  accomplish  a  good  resni  t  vou  ninst  approaeb  the 
museles  at  some  distanec  from  tbe  anns;  aeeordinglv  be  made  au  ineision 
at  least  1^4  in,  from  tbe  anus,  dissccted  np  tbe  ilup»  broughl  the  ends  of  the 
muscle  togetlierj  closed  up  the  dead  spaees,  and  ahvajs  establisbed  drainage 
for  24  hours,  ^vitb  tbe  very  hcst  resulta. 

When  the  incontinence  is  dne  to  an  irregnlar  union  of  the  muscle,  the 
best  operation  consists  in  shortening  the  muscle  and  bringing  the  fibers  into 
perfeet  apposition.     The  eredit  of  this  nperatinn   is  al^o  dne  to  Dr.   Tuttle, 

Where  the  mu  šele  eanuot  be  repa  i  red,  the  operation  devised  by  ('betwood 
will  oceasionullv  remove  the  ineontinence.  Tbe  Chetwood  ofjeration  is  aa 
fo]lows:  A  large  semicireular  incision  is  miulo  from  one  tuborositv  to  the 
otherj  the  convexity  lieing  direeted  to\vard  the  eocevx  and  a  little  bcvond  it 
Thia  flap  is  then  tu  med  forward,  and  tbe  fattv  tissue  disseeted  away,  exposing 
the  gluteus  maximus  muscle.  A  portion  of  the  glnteus  nuiximns  on  1  sido, 
about  the  size  of  the  little  fiugcr,  is  separated  from  the  rest  of  tbe  muscle, 
isolated  and  cut  anteriorlv.  The  same  process  is  carried  on  at  tbe  otber 
side.  After  the  2  pieees  of  uiUH-le  h  a  ve  been  isolated,  thev  are  made  to  cross 
eaeh  otber  beneatb  tbe  ligamentt»us  attacliment  of  tbe  anns  and  the  coccyx. 
Thev  are  then  made  to  eneirele  tbe  reelnm,  bnt  sufhcientlv  elo.se  to  approximate 
anteriorlv.  Tbey  are  sutured  with  cbromic  eatgnt  and  the  tlap  returned  and 
sntured  in  plaee,  drainage  heing  establisbed  for  24  honrs. 

After-treatment, — The  after-trri»tnKnit»  to  some  extent,  depends  upon  the 
operation  that  bas  been  perfoiTncd,  If  the  fistula  bas  been  incised  and  not 
sutnred,  tbe  bovvels  are  nsuallv  moved  at  the  eud  of  4S  honrs.  Tbis  is  accom- 
plished  W  irrigating  with  a  2  per  eent  solntion  of  peroxid  of  bvdrogen  foh 
lowed  by  a  cathartie.  The  eathivrtie  scleeted  is  usuallv  that  which  is  most 
agreeable  to  tbe  patient,  or  one  \vlii(*h  be  bas  found  by  experience  agrees  with 
him  best.     After  the  bowels  h  a  ve  ninvrd.  tbe   pa  t  i  en  t  is  given  an  enem  a  of 
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warm  uormal  salt  solutioii,  aud  the  wouiid  is  drcssed,  tlie  usual  dressing 
being  10  per  cent.  solution  of  balsam  of  Peru  in  castor  oil. 

If  the  wound  is  sutured  after  exci8ion  of  the  fistula,  then  the  bowels  are 
tied  up  for  6  days.  The  guestion  is  frequently  asked:  "How  is  this  accom- 
plished  ?"  As  defecation  is  an  entirely  voluntarj  act,  if  the  patient  is  intel- 
ligent  it  is  not  necessary  to  administer  any  drug,  but  simplj  to  instruct  him 
that  his  bowels  must  not  move  for  5  davs.  In  the  majority  of  cases,  however, 
on  account  of  the  pain  following  operation,  morphin  or  some  form  of  opium 
has  to  be  administered,  so  that  there  is  very  little  difficulty  about  tying  up  the 
bowels  for  the  necessary  time. 

In  the  čase  of  hospital  patients,  the  routine  treatment  is  as  follow8 :  Before 
the  patient  comes  out  from  the  anesthetic  he  is  given  ^/4  gr.  morphin  hypoder- 
mically.  If  an  opiate  is  necessary  after  this,  ho  is  given  5  to  10  minims  of 
a  deodorizod  tincture  of  opium  3  times  a  day.  This  is  usually  sufficient  to 
allay  the  pain  and  prevent  the  bowels  from  moving.  At  the  end  of  the  fifth  day 
the  bowels  are  moved  in  the  manner  already  dcscribed. 

The  after-treatment  of  a  fistula  is  more  important  than  the  operation,  pro- 
viding  the  operator  has  not  overlooked  the  intcrnal  opening  or  any  lateral 
tracts,  and  it  is  nece8sary,  in  order  to  accomplish  a  good  result,  that  the  patient 
should  be  seen  at  least  3  times  a  week  for  the  first  2  weeks  after  operation, 
and  after  that  once  or  twice  a  week  until  the  fistula  is  ab8olutely  healed.  No 
operator,  if  he  wishes  to  get  a  good  result,  will  delegate  the  dressings  to  an 
assistant,  as  an  assistant  never  takes  the  same  interest  in  the  čase  that  the 
operator  does. 

In  the  čase  of  the  open  operation,  it  is  the  duty  of  the  surgeon  to  see  that 
the  healiug  is  uniform  and  that  there  is  no  pocketing  or  bridging.  When,  at 
any  time,  he  discovers  that  the  fistula  is  not  draining  properly,  he  should 
immediate]y  see  to  it  that  perfect  drainage  is  established.  If,  at  the  end  of 
the  second  week,  the  patient  complains  of  pain,  the  surgeon  may  be  assured 
that  something  is  wrong,  and  should  be  on  the  lookout  for  lateral  burrowing 
tracts  or  the  formation  of  pocketed  pus.  With  competent  supervision,  there 
is  no  reason  why  a  surgeon  should  not  have  a  perfect  result  in  95  per  cent.  of 
his  cases. 

OOMPLICATED    FISTUUE 

Complicated  fistute  are  those  fistula?  which  connect  the  rectum  or  anus 
with  adjacent  organs  and  also  fistulse  which  originate  in  some  of  the  bony 
structures  surrounding  the  rectum.  One  of  the  most  important  is  the  recto- 
urethral  fistula. 

Under  this  heading  will  be  considered  (1)  recto-urethral  fistula;  (2)  recto- 
vesical,  enterovesical,  and  sigmoidovesical  fistulse;  (3)  rectovulvar  and  recto- 
vaginal  fistula?. 

Becto-urethral  Fistula. — The  symptoms  of  a  recto-urethral  fistula  are  the 
passage  of  gas  and  feces  from  the  urethra,  or  the  passage  of  urine  through  the 


TREATMENT, — The  treatnicnt  of  thia  coiidition  m  entirelj  surgioal.  Al- 
most  everv  mirgcoii  wlio  has  attcinptod  to  operate  on  tliese  casca  lias  beeii 
impressed  with  tlie  diffieultv  of  acooiiiplisliing  a  eum. 

My  late  eol!eai?iie,  Dr.  TuUIp,  hod  inoro  succesa  with  this  operation  than  anj  other 
individual  sTjrjfeoii  in  this  eouritry  or  in  Kuropo.  He  operated  on  abont  18  Cftses  alto- 
gether,  and  on  t  of  tho  18  hud  1*>  HnrccHHi*^.  I  feel  fuirly  snre  thut  this  is  an  unuaunl 
record»  I  as^iHtfd  nt  10  of  thos^j  openition«,  auJ  can  vouch  for  thtj  difli<.*ultit;8  eocoun- 
tered. 


Fig.  12B. 


-REt-rO-URETBILAL     FlSTULA     AND  WoUND    IN    THB    KeCTUM     Cu>SBD»       Thu    incisiOll    lil    thc 

ureihra  anterior  to  the  EiatuEu  ifs  lef  t  open. 


renioved  either  with  a  knifo  or  witli  scis&ors,  Tbe  rectiini  is  dissected  iip 
n liter iurlv  for  aboiit  %  ^^-  above  the  fistula  and  ^/4  to  1  in.  on  either  side. 
In  this  waj  a  gond  expo3iire  of  the  fistiiloiis  opening  into  the  urethra  is  ob- 
tained.  A  flap  is  then  di^seetcd  fnmi  tht;  soft  tiamiea  on  either  side  of  the 
urethra.  ThiH  flap  .shoiihl  lie  hir^e  en<jiii;li  to  cover  tlie  dnor  of  the  nretbra, 
whieh  bas  been  destroved.  A  steel  soimd,  Ko.  30  Freneh,  is  introdiieed  into 
the  bladder  and  over  this  tbe  flapa  which  have  been  diasected  from  tbe  side 
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of  the  iiretlira  nre  suhuTti  vvitlioui  tonsiaiu  ScH-oiKLirv  Jlii}^s  urct  takten  nvit- 
fiide  of  the  tirst  Haps,  outin^lv  8nrniiuuliii<»:  tUvm,  nuikiii^  ti  vuff  1o  tlie  first 
area  sutured,  iis  in  Fiiriin*  1-Ij*  TIh'  edi»;es  of  the  rectal  wal)  are  then  brought 
togetlier  bv  means  of  ehroinit^izfd  t'at<i;iit,  siitun^s,  whicb  extend  tbroiigb  the 
eiitire  thiekiies»  of  the  bawel  wail  (Fig.  12V),  lu  tbis  way  the  reetal  wall,  in- 
cluding  the  eiit  sphincter  ninaclej  is  repa  i  red.     The  iiretlira  heIow  tbe  site  of 


Fio-  12C,^ — FiNAL  Step  in  Optit^vriuN  run  Klc Tu*L*iETHEtAL  Fistula. 


the  fiatiiloiis  opening  is  left  unsutiired  (Fig,  12(').  A  soft  nibber  eatheter  ia 
iiitroduced  tbi-on^^lj  the  meatns  and  brougljt  oiit  tbroiigh  tlie  opening  in  the 
nretbra-  Froni  liere  it  is  re-introdneed  tlinmgli  the  proxiinal  nrethra  into  the 
bladder.  The  eatheter  is  fasteiied  to  tlie  bead  of  tbe  peiii.s  bv  ineans  of  ad- 
hesive  plaster  and  tbe  perineal  \vouiid  covered  over  with  gaiize,  A  large  size 
drainage  tube  ia  introdueed  into  the  reetiini  to  faeilitate  tbe  passage  of  gas, 
and  it  is  important  to  keep  tbis  eatlieter  iti  plaee  for  a  week  or  10  dajs,  If  it 
sHps  out,  it  shoiild  be  re-introdnecd  as  in  tbe  first  instance. 

BectoTesical  and  Sigmoidovesical  Fistulse. —  Fistnlous  openings  between  the 
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Iias  a  fistula  does  not  prove  t  ha  t  tlw  fistula  is  tubereuious,  nor  should  we  come  to  the 
conclusion  that  a  fistula  in  a  man  othervvise  healthy,  with  no  evidence  of  pulmonai7 
tuberculosis,  is  not  tuberculous. 

The  tiiberciilmis  fistula  bas  eertain  eliaracteristies  \v!iich  distiniriiish  it 
froni  tlie  ordiiiary  fistula ;  but  tlicse  eharaeteristics  should  not  he  relied  on 
entirelvj  aod,  wliere  there  is  any  doiibt  in  the  mind  of  the  surgeon,  the  fiatiibi 
sbould  be  treated  as  tuberculous. 


HEMOREHOIDS 

Hemorrhoids  are  uauallv  divided  into  exterual  and  internal.  There  are 
several  subdivisions  of  both,  but  the  most  important  tvpe  la  internal,  the  so- 
called  raspberrj  hemorrhoid.  Thi^  tvpe  is  usuallv  tronblesome  on  account 
of  the  fact  that  it  prolapses  and  bleeds,  and  it  is  a!so  the  tvpe  that  reaults  in 
secondarv  anemia  hv  gradual  losa  r*f  hluod.  The  ordinarv  interna!  hemor- 
rhoids m  a  v  exist  for  a  lonsj 
tirne  and  attaiu  an  enormous 
size  without  eausing  the  pa- 
tient  any  more  ineoiivenienee 
than  having  to  replace  them 
a  f  t  e  r  a  movement  of  the 
bowels  (Fig.  13).  Of  the 
externfll  hemorrhoids,  the 
most  important  type  is  the 
thromtotic. 

THROMBOTIC    HEMOEEHOIDS 

Syinptoms. — T  h  e  symp- 
hmis  of  tlirombiTtic  hemor- 
rhoids are  a  sharp,  sudden 
p  a  i  n,  fcillowiug  strainiug, 
lifting,  or  violeut  exercise, 
Hucceeded  by  a  s  w  e  1 1  i  n  g 
whieli  graduall>'  iucreases  in 
size;  subseipieiit  spaam  of  the 
sphincter,  with  a  dull  aehing 
pairi ;  imd  an  uncomfortable 
feeling  when  sitting  or  \valk- 
ing. 
Inatnunents  TJsed,^ — ^The  instrnraents  used  in  the  surgical  treatment  are  a 

hvpodermic  svringc,  a  knife,  dissecting  forceps,  and  scisaors,  and  2  or  3  arterj 

forceps. 


FlO.     13.— A    PROLAPSED    BLEEmNO    HEUORItHQII>. 
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Trcatment — There  are  2  uiethoJs  ntlier  thati  inediral  of  treating  throm- 
botic  heniorrhoids  iiiid  thev  iuAh  nim  ut  the  same  result,  tliat  is  the  renioval  of 
tbe  clot  and  subseijuent  primarv  uniou  of  the  \voiuid.  The  usual  method  is  as 
folIows:  Tbe  skiii  baviiiij!:  been  previmLslv  paiiited  with  tinctiire  of  iodin,  the 
putient  is  pUieed  in  wbatever  position  is  foniid  most  converiientj  nsiiallv  the 
ri*rht  or  left  Siins*  positioiu  depending,  of  ecurse,  on  \vhieb  aide  the  tumor 
is  loeated.  Tf  tbe  tumor  is  verv  large,  it  is  renioved  bv  an  elliptical  iucision, 
the  procedure  iisnal  for  auy  skin  timior,  and  tbe  skin  is  subseqiteTxtlv  closed 
by  interrnpted  sntui'es.  Tbe  eommmi  oj>eration  is  as  follo\vs :  Before  in- 
jecting  the  cocain  a  few  d  ropa  of  earbolic  aeid  are  applied  to  tbe  skin  a  t 
the  base  of  tbe  tumor  to  anestbetize  and  sterilize  the  point  of  in  t  rod  ne  t  ion 
of  fhe  needie.  A  little  eiM-ain  is  injeeted  a  t  this  point  and  is  eontiuTied  in  a 
line  which  bisects  tbe  tunun*  uiitil  a  [joint  on  tlie  other  side  is  reached.  A 
radial  incision  is  nnide  thron^h  tlie  tuitior  and  tbe  elot  tnrned  ont  After  the 
elot  has  been  tnrned  out,  either  of  2  proecdores  mav  be  followed.  A  Httle 
gauze  is  placed  wbere  the  clot  was  removed  and  allowed  to  remain  for  24 
liours,  at  the  end  of  which  tirne  it  is  removed  and  some  ointment,  snch  as 
ichthvol,  applied;  or  (2)  a  few  stitcbes  are  taken  in  tbe  skin  and  flntfed  ganze 
phieed  over  tbis,  suHicient  to  eanse  pressure  when  tbe  bnttoeks  are  strapped 
with  adbesive  plaster.  A  t  the  end  of  24  Lours  the  plaster  is  removedj  also 
ali  tbe  dresnings,  and  tbis  is  nsuallv  snfReient.  The  9nbset|uent  treatnient 
eonsists  in  keepin^  tbe  parts  \vashed  with  aleoboL  At  the  end  of  2  or  3  dajs 
the  patient  is  welL 

INTEENAL   HEMOBEHOIDS 

Indications  for  Operation, — The  indieationa  for  operation  are  the  presence  of  a 

tamor,  wlioth<^r  extpninl  or  nitenial,  re^altinpr  ia  fiain,  hemorrhage  and  Teflex  dis- 
tnrbaaces.  These  rfflex  tbsturbaneea  mnj  i>p  reftrred  to  tlie  prostate  or  to  some  other 
part  of  the  genito-urinarj  apparatas,  or  riiay  cause  disturbanees  in  tbe  digestive 
apparatns. 

Anatomical  Foints  to  Be  Noted.— The  atuil  etmal  is  a  slit-like  open  ing  by 
wlii('b  tbe  reetum  eonunnnicntes  \v  ith  tbc^  exterior.  It  extends  from  tbe  levator 
ani  tr>  the  skin.  Tlie  luwt'r  luilf  of  tbis  (^jinal  is  tined  vvith  &qnamon8  epithelinra. 
Its  direetinu  is  (hivvuvvard,  tben  pnsteriorlv,  and  it  is  puirded  bv  2  mviseles, 
the  interna  1  and  extcrnal  spbineters.  Tbe  mueons  mendirane  of  the  lowcr 
half  of  tbe  anal  (*anal  presents  a  unmlier  of  rectal  folds  %vbi(*b  are  known 
as  tlie  eohnnns  of  Mm^rapii*  Tliese  etdnmus,  aecordinijr  to  Cnnnin^bam^  are 
fonned  bv  tbe  infnIdinLi  of  lla*  loueons  mend)raue  and  etmtain  in  their  interior 
some  mnsenlar  tihers,  a  vvm  aud  an  arterv,  Fre<:pie!itly,  at  the  lower  end  of 
tbe  column,  will  [»o  seen  a  varicose  eondition  of  tbe  vein.  It  is  bere  tbat 
hemtn-rlioids  ori^iiinnie,  and  tliis  is  kno\vn  as  the  hemorrlavida]  area,  Betvveen 
tbe  i-ulnums  are  folds  uf  mneons  memljrane  resendjlin<jf  tb(*  semilnnar  valves 
of  the  beart.  These  are  kno\vii  as  semilunar  valves  of  Morfijagm"*  A  fissure, 
an  abacess,  an  nlecration,  or  a  fistula  mav  ha  ve  its  inception  at  tbe  bottom  of 
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these  pockets.     Bali  has  recentlj  advanced  the  theory  that  these  valves  are 
tlie  remains  of  the  cloacal  membrana 

Instruments  TTsed. — The  Instruments  used  in  the  operation  depend  to  a 
great  extent  on  the  operation  and  the  operating  surgeon;  however,  it  is  well 
to  have  in  one's  armamentarinm  ali  the  instruments  needed  in  any  emergencj. 
They  are  as  follow8: 

1  scalpel. 

2  mouse-tooth  and  2  plain  thumb  forceps. 
2  pairs  of  scissors  curved  on  the  flat. 

6  Kocher  artery  clamps. 

6  T  clamps. 

1  ether  cautery. 

2  half-curved,  speai>pointed  needles. 

No.  2  and  No.  4  plain  catgut  (No.  4  is  only  used  in  Whitehead  operations). 

Iron-dyed  linen. 

1  Tuttle's  hemorrhoidal  forceps. 

1  hemorrhoidal  clamp. 

Choice  of  Method. — No  one  operation  that  we  know  of  is  suited  to  aH  cases 
and  it  is  very  much  better  for  the  surgeon  not  to  become  wedded  to  any  par^ 
ticular  operation,  but  to  adopt  the  procedure  which  best  suits  the  particular 
čase  under  treatment.  There  is  less  pain  following  the  clamp  and  cautery 
than  any  other  method,  with  the  exception  of  the  Whitehead  operation.  The 
danger  from  hemorrhage  is  the  same  in  aH  these  operations  and  only  in  a  very 
small  percentage  of  cases  does  it  occur.  In  selected  cases,  especially  where 
there  is  a  prolapse  of  the  hemorrhoid  with  a  redundancy  of  the  mucous  mem- 
brane, the  Whitehead  operation  in  my  hands  has  proved  to  be  the  most  satis- 
factory.  I  know  that  a  prejudice  exists  against  this  operation,  but  in  the 
majority  of  cases  bad  results  occur  only  in  the  hands  of  those  who  have  not 
had  sufficient  experience  with  this  particular  procedure,  or  who,  owing  to  some 
mishap  at  the  start,  are  naturally  prejudiced  against  performing  it  again. 
I  have  no  particular  choice,  as  a  general  rule,  and  find  some  good  in  each 
operation ;  my  only  preference  being  for  the  Whitehead  procedure  in  a  Umited 
class  of  cases. 

Palliativc  Treatment. — The  treatment  of  intemal  hemorrhoids  may  be 
either  palliative  or  curative.  The  palliative  treatment  is  used  when  opera- 
tion is  contra-indicated,  or  when  the  patient  objects  to  any  other  procedure., 
The  principles  involved  in  the  palliative  treatment  of  hemorrhoids  consist  in 
making  the  patient  comfortable,  arrest  of  hemorrhage  and  prevention  of  pro- 
lapse. A  great  deal  can  be  accomplished  by  rest  in  bed,  application  of  astrin- 
gents,  and  cold  or  hot  applications. 

The  diet  should  be  regulated,  alcohol  interdicted  and  coffee  and  tea  taken 
in  moderation.  Over-eating  is  very  often  as  injurious  as  over-drinking,  and 
any  measure  that  will  relieve  the  liver  of  some  of  its  responsibilities  will 
help  to  relieve  the  hemorrhoids. 
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The  regulatiou  of  tlie  l)owel8  is  particiilarly  iinportant,  becausc  a  great 
inany  people  suffering  from  hemorrhoids  also  suifer  from  constipation,  indeed 
it  is  difficult  sometimes  to  decide  which  of  these  conditions  is  the  cause  and 
which  the  eifect.  Therefore,  any  laxative  that  wi]l  give  the  patient  an  easy 
iiiovement  and  relieve  the  colon  is  a  step  in  the  right  direction.  However, 
it  is  important  to  select  a  suitable  cathartic,  as  some  aggravate  rather 
than  relieve;  among  those  to  be  used  we  might  mention  eold  water.  Medi- 
cated  enemas  are  also  satisfactorj.  To  relieve  the  edema  that  sometimes 
results  after  a  prolapse,  a  little  gauze  saturated  with  boroglvcerin  may  be 
used,  and  over  this  a  hot-water  bag.  The  following  preseriptions  have  been 
f  ound  usef  ul :  : 

^     Ungt.   tannic   acid 3iii 

"       stramoiiii    3iii 

"       belladonnse   5ii 

Sig.    Applj  twice  daily. 

^     Ungt.  tannic  acid. 

Sig.     Apply  moming  and  evening. 

^     £xt.  suprarenalis 5ii 

Vaselin Ji 

Sig.     Apply  once  daily. 

Electroljsis. — This  method  sometimes  succeeds  in  effecting  a  cure,  but  it  should 
not  be  relied  on,  and  in  the  majoritjr  of  cases  is  only  a  palliative  method.  The  method 
of  appljing  the  electroljtic  needle  is  as  follow8 : 

The  hemorrhoid  is  brought  well  into  view,  and  the  surface  painted  with  a 
solution  of  cocain,  10  per  cent. ;  or  a  mild  solution  may  be  injected  direetly  into 
the  hemorrhoid.  Four  or  6  sewing  needles  mounted  on  a  handle  are  passed 
into  the  center  of  the  tumor,  and  the  needle,  by  means  of  a  cord,  is  conneeted 
with  the  negative  pole  of  an  ordinary  galvanic  battery.  The  negative  pole 
can  be  distinguished  from  the  positive  by  placing  the  2  electrodes  in  a  glass 
of  water;  the  electrode  from  which  the  more  bubbles  arise  is  the  negative. 
The  needle  having  been  introduced  and  the  connection  made,  the  surgeon 
should  wait  until  the  surface  of  the  pile  turns  white.  After  this  the  needles 
are  withdrawn,  the  hemorrhoid  replaced,  and  some  soothing  ointment  applied. 
The  patient  should  be  instructed  to  remain  quiet  for  24  hours,  and  if,  by  any 
chance,  the  hemorrhoid  which  has  been  treated  should  prolapse,  it  must  be 
immediately  replaced. 

Injection  Treatment. — This  method  of  treatment  consists  of  the  introduc- 
tion  into  the  hemorrhoid  of  a  solution  (and  the  basis  of  nearly  ali  solutions 
used  is  carbolic  acid)  which  produces  an  inflammatory  induration  and  throm- 
bosis  of  the  blood-vessels,  followed  by  shrinkage  of  the  hemorrhoid.  The 
f ollowing  are  some  of  the  solutions  that  have  been  f  ound  usef  ul : 
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5^     Acidi  earbol.  cry8t Ji 

Aqiia)  destillate   < Jii 

Sodii  bibor.  ct  plumb.  glyc 5vi 

Mix  and  label  it  Application  for  Hemorrhoids. 

]^     Ae.  earbolic  Jii 

Ac.  salicylic 5p 

Sodii  biborate 31 

Glycorin   (sterilo)   grad 3i 

Mix  and  label  it  Solution  for  tho  Injection  of  Hemorrhoids. 

The  technic  of  the  operation  follows: 

The  patient  is  prcpared  as  for  anv  other  similar  operation.  The  hemor- 
rhoid  is  brought  well  into  view,  and  carefnllv  washed  with  a  solution  of  al- 
cohol.  The  needle  is  introduced  at  the  juncture  of  the  tumor  with  the  normal 
mucous  membrane,  and  carried  well  across  the  face  of  the  tumor;  but  carc 
should  be  taken  that  the  needle  does  not  perforate  the  mucous  membrane  at 
the  other  side  of  the  tumor.  After  the  needle  has  been  introduced,  a  few 
drops  of  the  solution  should  be  deposited  in  the  middle  of  the  hemorrhoid 
and  a  few  drops  more  deposited  as  the  needle  is  gradually  withdrawn.  After 
this,  the  needle  is  drawn  up  toward  the  apex  of  the  tumor,  and  the  same 
process  repeated;  before  the  needle  is  withdra\\Ti  a  little  cotton  soaked  with 
alcohol  is  placed  over  the  plače  from  which  the  needle  has  been  taken.  After 
a  few  minutes,  the  tumor  is  re-introduced  into  the  anus,  and  the  patient  in- 
structed  to  remain  perfectly  (piiet  for  24  hours.  If  the  tumor  prolapses,  he 
is  instructed  to  immediatelv  replace  it.  Onlv  1  tumor  should  be  injected  at  a 
sitting.  In  the  course  of  »3  or  4  davs,  if  no  reaction  has  occurred,  the  other 
tumors  are  treated  in  a  similar  manner.  One,  occasionally,  has  to  inject  a 
hemorrhoid  more  than  once  in  ordcr  to  get  a  result. 

A  suppositorv  of  opium  and  belladonna,  to  prevent  the  bowel8  from  mov- 
ing  and  to  relieve  the  pain,  having  boeu  insert(*d,  the  patient  is  left  to  rest. 
After  48  hours  the  bowels  aro  relieved  bv  an  enema. 

Ligature  Operation. — (Jalcn  recommended  the  use  of  a  strong  flax  thread 
made  to  traverse  the  base  of  the  tumor  bv  meanš  of  a  needle,  the  ligature  wa8 
then  tied  on  each  side,  and  the  tumor  pennitted  to  slough  oflF.  In  1813  the 
ligature  operation  was  quite  popular  witli  French  surgeons;  but  later,  owing 
to  some  accidents,  it  lost  this  popularitv. 

Exci8ion  alone  was  practiced  by  such  men  as  Ilippocrates,  Galen,  Celsus, 
-.'Etius,  Albucasis,  Rhazea,  and  othors.  From  this  we  can  see  that  very  little 
change  has  taken  plače  since  the  tirne  of  Ilippocrates,  and  that  the  operations, 
as  then  practiced,  are  stili  in  vogue  with  slight  modifications. 

Tho  ligature  operaticm  is  the  one  of  choice  at  St.  ifark^s  Hospital  in 
London,  and  there  it  has  been  practiced  for  almost  a  century  with  great  suc- 
cess.     The  technic  is  as  follows: 

The  patient,  having  been  prepared  for  operation,  is  placed  either  in  the 
Sims'  or  the  lithotomy  position;  in  this  country  the  lithotomy  is  preferred. 
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Tlic  ephineter  liaving  been  dilated,  eiirL  lieiiiorrhoid  is  grasped  Mvitli  an  artery 
forcep3  and  brougbt  into  view.  Tliere  are  iisuallj  3  Iiemorrhoids,  2  anterior 
to  the  poaterior  commissurc,  and  1  posterior  to  the  anterior  comniissiire  and 
a  little  to  the  right.     Often  a  fourth  pile  is  aiso  present,  xiatially  at  the  left 
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Fia.  14. — Tke  Method  of  Trej^tment  in  a  Cabk  LtKE  Figure  7.— Drawtng  made  during  operatioD 

on  Figurt'  7, 


side,     The  lieniorrboids  haviiig  been  brouiibt  iiito  view  (Fig.  14),  the  siirgeon 
uow  proceeds  to  rcmove  thein  in  tlie  followiTif^  manner: 

The  rinit  r  of  procedure  ia  from  left  to  rijtflit.  The  3iirgeori  takea  the  forceps  with 
whieh  the  h'ft  k(wer  pile  hus  heou  securerj  tnul  bfts  it  up.  If  there  h  i\u  extoTiial 
pile  eorTespuTidiiig"  to  this,  or  a  rediiiidanrv  of  the  skiui  the  akin  should  be  remov<:HL 
An  inciaion  is  made  in  the  akin  and  the  disBeetion  eontinued  tnrtil  the  pile  bas  been 
oxcieed  except  for  a  small  pediclc,  The  asnistiiiit  now  holds  up  the  pile,  while  the 
surireoii  proeeeda  to  tie  the  pediele  with  a  silk  suture  close  to  the  nauorais  membrane 
(Fig.  14)  ;  the  other  pihs  are  tted  h\  like  nmmrer.  After  they  liave  ali  l>et*ii  removed 
a  Sinis'  spet-iilum  i  a  inserted,  aud  the  parte  closeljr  inspeeted  to  aee  that  there  is  no 
hemorrhapre. 

If  no  heniorrliafie  oeenr«,  tlie  Lvneli  tnbe,  envered  \vith  a  sterile  vaselin, 
19  insertcd.     Tliis  hns  n  t\vo-foId  object:   (1)   It  alIows  the  gas  to  pass  ont; 
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(2)  if  th^iv  i^  *^\>  h^^^vn*^!^  it  <!«Miblce  it  to  be  detected  immediatelj. 
Witho\it  tho  luiv  ihi^  iv^h^^t  xvry  oiWn  bleeds  into  his  bowel,  and  not  tmtil 
he  iai  iu  H  siUtv  \^t  vs^-U|v«%^  x^^",  fh<^  iVh  be  discovered  that  be  bas  a  bemorrbage. 
The  obj^viioik  i\^  \\w  '^^is^X(fi%\\^\  jiu*l  d«cribed  is  the  fact  tbat  tbe  ligature  is 
apt  to  filijK  b\^»'  i^ki'*  ^x\i*^ni  fr^nstixing  tbe  stump  of  the  bemorrboid  witb  a 
uocdlo  thio«4vK\l  \\ah  A^lk.  «ud  *fterward  tving  both  sides  of  tbe  stump  is  a 
batcr  i>ivK\slui\s      Huh  utcthvni  was  introduced  by  Dr.  Matthews  of  Louisville. 

TUK  vh^iKK  rKKVVMKNT,  -The  bowels  are  confined  for  48  bours  by  means 
o(  iiuui^hiu  ok  K^puiiu.  \Yheu  there  is  pain  we  prefer  morpbin  in  doses  of 
^i  3L;r.  \Vo  ha\o  l\mud  fnuu  experienee  that  it  is  a  wa8te  of  tirne  to  tem- 
|Kni/.i^  v\uh  -^luallor  dv»«»eH,  as  nothing  short  of  ^4  gr.  will  relieve  tbe  pain 
iu  lUv  uiHjiMiiv  of  ca8t»8,  At  the  end  of  48  hours  an  enema  of  a  2  per  cent. 
bolulutu  ot'  iK'ro\id  is  avhuiuistered.  The  object  of  this  is  to  remove  tbe  bard 
(iual  luatlor  that  mav  have  accumulated  in  the  lower  boweL  Afterward  tbe 
(talii^ut  ia  ^ivoii  a  v*athartie,  the  choiee  of  which  is  left  to  the  individual. 
NMialosi^r  uiu^  ho  has  foiiud  by  former  ezperienee  to  give  the  best  result  sbould 
\n\  tho  ohoioo.  After  the  bowels  have  moved,  a  warm  saline  enema  is  given. 
'\\n\  troatmout  after  this  consists  in  keeping  the  boweIs  clean  bj  means  of  a 
uoiiual  iialt  riohitiou  after  eaeh  movement.  The  gloved  finger  should  be  in- 
ii\Klu\^od  w  or  t>  tinies  a  week,  as  bj  this  means  stricture  is  obviated. 

OUmp  and  Cauterj  Operation:  Cn8ack's  Operation. — The  technic  of  tbe 
oljnat  ion  is  as  follows:  The  patient  having  been  prepared  in  the  usual  man- 
UiU"  aiul  placed  in  the  lithotomj  position,  the  legs  are  held  in  plače  by  means 
v»f  a  ('lovor  enitch.  The  hemorrhoid  on  the  left  side  is  grasped  with  a  Tuttle 
torot^ps  and  brought  into  view.  The  skin  tabs  are  clipped  off  flusb  witb  tbe , 
ttkiu.  This  obviates  the  edema  which  will  follow  if  an  excessive  amount  of 
ukiu  is  Icft  after  the  operation.  A  clamp  is  now  placed  on  the  tumor,  witb 
tht*  hoel  of  the  clamp  toward  the  upper  portion  of  the  bemorrboid.  Tbe 
Iklaiios  of  the  clamp  should  fit  into  the  skin  incision.  The  forceps  sbould  now 
ho  ronioved  and  the  tumor  cut  off  within  ^4  ^^'  of  the  clamp,  thus  leaving 
a  stiniip  \vhich  can  be  thoroughlv  charred.  The  clamp  is  gradually  removed 
aiui  tho  surgeon  observes  the  stump  to  see  that  there  is  no  bleeding  as  it  recedes 
iuti>  tho  anus.  Satisfied  that  there  is  none,  he  applies  the  same  procedure  to 
tho  i>thor  hemorrhoids.  A  verv  small  Lvnch  tube,  previouslv  covered  witb 
attu'iU>  vaselin,  is  introduced  into  the  rectum,  and  over  this  some  fluffed  gauze 
ih  phiood.  The  patient  is  now  tumed  on  his  face  and  the  buttocks  strapped 
with  adhesive  plaster.  Čare  should  be  taken  to  allow  the  end  of  tbe  tube  to 
(mitnule  between  the  2  pieces  of  adhesive  plaster.  The  patient  is  given  V4 
gi\  morphin  before  he  comes  out  of  the  anesthetic,  as  by  so  doing  be  is  tided 
ovt^r  the  most  painful  period  and  in  manv  cases  will  not  require  a  subsequent 
k\{\m\  The  bowels  are  then  tied  up  for  48  hours.  At  the  end  of  this  time  tbe 
drt^ssin^  are  removed  and  the  patient  is  given  a  peroxid  enema  followed  bv  a 
oatliartio.  The  snbstHjuent  treatment  is  the  same  as  that  alreadv  described  in 
tho  ligature  operation. 
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Whitehead  Operation.^T!ie  \\Tiitebead  opera  ti  on  is  indicated  wheii  there 
is  a  marked  prolapse  of  the  hemorrhoids  with  a  redundancj  of  the  mucoiia 
membrane. 

Thi&  operation  is  vbtj  impopular  with  manj  surgeons.  The  objections  offered  are : 
(1)  The  uncertaiiity  of  primarj  uiiiori ;  (2)  the  amoiint  of  bloo«!  lost;  (3)  the  diffi- 
cylty  of  the  technic;  (4)  the  formotion  of  stricture  following  the  operiitioij.  Thls 
is  not  an  operation  that  shouJd  he  perfonned  hy  the  inesperieneed ;  but  io  the  handa 
of  tho&e  who  are  adept  it  haa  ^iven  better  result8,wheil  indicated^  than  aiiy  other  sur- 
gieal  procedure  known.  In  the  njajority  of  cases  it  should  he  perfonned  in  15  tninutes, 
and  with  veiy  little  loas  of  blood.  If  a  proper  approximation  of  the  mucoua  membrane 
is  made,  and  the  patient  is  carefully  watehed  after  operation,  a  stricture  should  not 
resolt 

The  patient  baving  been  thoroughlj  prepared  for  operation  (and  tbe 
preparation  of  the  patient  is  of  partienlar  importance  in  tbo  Whitebead  opera- 
tion), tbe  ]ower  bowel  is  thorougblv  eiiiptied;  otherwise  soiling  of  the  wonnd 
is  apt  to  occur  during  operation,  under  vvbicb  oireiimstances  priniarv  union 
can  bardlv  be  expected.  The  teehnie  is  as  follow9:  An  incision  is  made 
in  tbe  poaterior  commissure  between  tbe  mucona  membrane  and  the  akin. 
Throngb  tbis  incision  a  scissors  enrved  on  tbe  flat  is  passed  and  tbe  miicous 
membrane  gradiiallv  aeparated  froni  tbe  surrounding  tiaaue.  The  posterior 
incision  is  eontinued  on  botb  sides  np  to  tlie  anterior  commissnre,  wbere  tbe 
mucous  membrane  h  closelj  attacbcd  to  tlie  musciilar  wall  of  the  boweL 
Whcne%'cr  possible,  this  attacbment  sbould  be  al]owed  to  remain^  as  it  offera 
eeveral  advautages.  First,  it  aets  as  a  fixed  poiiit  so  tbat  if,  bv  anv  cbance^  tbe 
sutiire  gives  way,  tbe  mucona  membrane  ia  stili  beld  at  tbis  point.  In  tbe 
seeond  plače,  wlien  infections  oeeur  anteriorlv,  involvenient  of  tbe  siiperior 
pelvireetal  space  is  avoided  by  allowing  tbe  attaebment  to  remain.  Tbe  cnff 
of  miicotis  membrane  is  iww  cangbt  with  T-forceps  and  is  disaceted  np  witb 
tbe  sciasors  until  healtbj  mncoua  membrane  ia  reaebed  and  tbe  hemorrboidal 
bearing  area  is  detacbed  froni  tbe  miiseular  walb  A  longitudinal  inciaion  ia 
made  in  the  lancoua  membrano  from  the  mueoeutaneons  margin  np  to  a  point 
where  the  miieous  membrane  is  bcalthv.  Eaeb  fbip  tbiis  formed  ia  cangbt  by 
T-cIamps,  and  tbe  miicons  membrane,  with  the  hemorrhoids  attacbedj  is 
brought  down  and  beld  down  bj  an  assistant.  Tbe  next  step  consista  in  mak- 
ing  a  tranaverse  incision  in  the  mitcous  membrane  above  the  bemorrhoidal 
area,  littlo  by  little,  and  after  eacb  incision  sntiiring  tbe  miicoiis  membrane 
to  tbe  edge  of  the  mncocntaneons  snrface,  tbe  bemorrhoidal  portion  of  wbicb 
ia  cnt  off,  being  beld  out  of  the  way  by  an  assistant. 

The  blceding  during  tbe  dissection,  espeeiallv  from  tbe  blood-vessels 
whieh  have  been  cnt  in  the  tranaverse  aection  of  the  mucoua  membrane,  is 
easily  eontrolled  by  mattreas  snturea,  ao  tliat  very  fcw  blood-vessels  have  to 
be  tied  during  operation.  An  incb  tube  is  n<tw  insertcd,  the  patient  phn^nl 
I  m  bis  abdonjcn,  nonic  lluffed  gaiize  pliUM'd  ar^und  t  lic  cjutside  of  tbe  tnbe, 
;ind  tbe  butt<»cka  bnnight  togctber  by  nieauH  of  adheaive  plasten     Tbe  eiid  of 
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the  tube  should  be  allowed  to  protrude  outside  of  the  adhesive  plaster  so  that 
if  any  hemorrhage  occurs  it  can  be  readilv  detected.  The  patient  is  given 
%  gr.  morphiii  l)efore  lie  is  retiinied  to  bed. 

After-treatment. — The  bowel  should  be  tied  up  for  5  davs.  I  am  in  the 
habit  of  giviiig  iiiv  patients  5  to  10  miniins  of  deodorized  tincture  of  opium 
3  times  a  dav  after  the  operation.  If  at  anv  tinie  following  the  operation 
there  is  a  rise  of  temperature  and  tliere  is  anv  suspieion  of  infection  or  ac- 
cumulation  of  serum,  the  patient  should  be  immediatelv  irrigated  with  a 
warm  saline  solution.  This  irrigation  should  be  kept  up  for  at  least  20  min- 
utes.  The  best  method  of  administering  this  irrigation  is  by  using  a  retum 
flow  tube — such  as  that  devised  bv  Jelks,  or  anv  of  the  retum-flow  tubes  on 
the  market — or  a  couple  of  catheters.  The  point  is  that  the  warm  water 
should  be  kept  going  until  such  tirne  as  the  congestion  is  relieved,  which  usually 
takes  from  15  to  20  minutes.  I  ha  ve  found  this  method  almost  invaluable 
following  the  Whitehead  operation,  and  T  believe  that  if  it  wa8  followed  as  a 
routine  measure  in  aH  cases  the  best  results  would  accrue.  To  the  opponents 
of  the  Whitchead  operation  I  would  sav  that  a  serious  stricture  never  follow8 
unless  the  operation  has  been  imperfectlv  performed,  with  retraction  of  the 
mucous  membrane  accompanicd  bv  suppuration.  I  have  in  mind  a  čase 
which  came  under  my  observation,  following  an  imperfect  operation, 
where  stricture  of  the  rectum  might  have  rcsulted  but  for  the  patience 
and  perseverance  of  the  patient.  As  it  was,  the  result  was  perfect  O  months 
after  operation;  no  cutting  operation  was  performed  to  relieve  the  stricture, 
but  everything  necessary  was  accomplished  bv  diligent  and  careful  dilata- 
tion. 

A  dangerous  complication  of  severe  infection  \vith  multiple  abscesses  of 
the  portal  circulation  has  been  reported.  When  such  infections  arise,  nothing 
can  be  done;  but  if  one  gives  ordinary  čare  and  attention  to  the  preparation 
of  the  patient  and  to  the  technic  of  the  operation  such  results  as  abscesses 
surrounding  the  rectum,  superior  and  posterior  pelvirectal  abscesses,  ischio- 
rectal  abscesses,  and  infection  around  the  rectum  are  not  likely  to  occur.  I 
have  seen  an  ischiorectal  abscess  that  resulted  from  an  incision  into  a  hemor- 
rhoid.  If  this  complication  arises,  opening  of  the  abscess  as  soon  as  possible 
is  the  onlv  treatment. 

mceration  and  Fissures  Following  Operative  Treatment  of  Hemorrhoids. 
— Ulcerations  and  fissure  have  followed  the  Whitehead,  clamp  and  cautery, 
and  ligature  operation.  When  this  complication  arises,  it  is  usually  the  re- 
sult of  neglect  on  the  part  of  the  surgeon  to  examine  his  patient  from  tirne 
to  time  after  operation.  Somctimes,  however,  such  a  complication  may  result 
from  the  inabilitv  of  the  surgeon  to  make  a  proper  examination  on  account 
of  the  extrome  ncrvousnohs  of  the  patient  or  his  suscoptibilitv  to  pain.  When 
such  a  čase  comes  under  one's  čare,  he  should  state  the  nccessity  to  the  patient, 
and  if  the  patient  cannot  stand  an  examination  except  under  an  anesthetic, 
then  the  parts  must  be  carefu]ly  examined  under  anesth^sia, 
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Prolapse  of  thc  rectvim  is  diridod  iiito  eoitiplete  and  incorapletc,  Pro- 
lap8€  is  spoken  of  as  complete  wlien  ali  tlie  eoat8  of  the  bowel  are  in  vol  ved: 
as  incomplete  wlien  onlv  tlie  mueous  niernbrune  is  at  faiilt.  It  may  l>e  con 
gen  i  tal  or  actpiired*  Congenital  prolapse  oecurs  wben  the  natnral  snpports 
of  the  reetuin  are  loosc  and  stretch  ea^ilv  or  wheu  thc  ciildesae  is  verv  deep. 
Aeqnired  pn)lapse  niav  fallow  removal  of  the  uterus.  Kelaxation  of  tht! 
perineum  or  levator  inuscle  is  also  tlie  reaiilt  of  tumora,  straining  at  stool  and 
varioiis  other  coiiditions. 

BTCOMPLETE    PBOLAPBE 

The  incomplete  varietv  of  proliipše  nsiiallj  oeeiirs  in  children  and  is 
casilj  treated  by  aiiy  of  the  palliativo  niethods  in  vogiie,  snch  aa  strappin*^ 
the  buttoeks,  havin^  the  ehild  move  its  bowela  lying  on  its  back,  injectin^ 
vvarin  watcr  previous  to  stool,  etc. 


^ 


The  injection  trcatmcjit  I  regard  as  risky,  since  aloughing:  may  rosult  with  a  severe 
iiifeetion  not  ea9ily  foiitrolled.  When  thu  injec^tioii  nifthod  is  iistx1,  *1  to  5  minims 
i»f  Shiifr>rd*s  i*nIution  injected  a  t  severni  polnts  around  the  eircMinfcrence  of  the  Ih^vvcI 
18  perhaps  the  safeHt,  if  one  ean  call  any  nietliod  of  tli  i  s  k  in  d  safe, 

If  the  measurcs  wc  have  nicntioned  are  not  suffieienl,  one  can  always 
resort  to  more  radical  nieans,  sneh  as  some  modifieation  of  the  Whitebead 
operation.  Iknvever,  in  vonng  children  palliative  meamires  are  U9uaUy  siif- 
ficient    if    the    eanse    i«    re- 
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moved,  Canterization  as  ad- 
vised  by  Allinghani  %vill 
somettmes  overcomc  the  pro- 
lapse. This  mav  be  aeeoni- 
plished  bv  mak  ing  nn  in- 
eision  ali  aronnd  the  reefuni 
bet\veen  the  ran  con  s  and  mn- 
coeiitaneons  surfoee  and  re- 
moving  the  excess  of  tnneons 
membrane,  sntnring  the  mn- 
eons  to  the  mncocntaneous 
cdge  of  the  wonnd ;  or  the 
exee88ivo  mneons  niend>rane 
can  be  removed  by  clamp  and  eantery,  treating  it  as  one  wou]d  treat  a  hemor- 
rhoidal  condition,  Tliis  method  wa8  employed  by  the  late  Henrj^  Smith  with 
verv  eood  resnits. 


FlO,   15, — PnOLAPSE  OP  Tff«  RlCTUlf. 
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OOlfPIiETE    PROLAPSE 

Ali  the  wall8  of  the  bowel  are  involved  in  this  form  of  prolapse  (Fig.  15). 
There  are  3  subdivisions  or  degrees  of  eomplete  prolapse.  One  may  graduallj 
merge  into  the  other;  but  in  the  majoritj  of  cases,  from  the  standpoint  of 
treatment,  these  subdivisions  are  important  in  that  the  treatment  that  can  be 
applied  to  one  can  not  be  applied  to  ali.     To  illustrate^  a  prolapse  of  the  first 


FiQ.  16. — First  Step  in  Ltnch'8  Mkthod  of  Trkatino  Prolapse  or  the  REcraii. 

degree  can  be  treated  very  successfulljr  with  a  simple  operation  such  as  the 
one  used  and  advised  by  me.  But  this  operation  would  be  worse  than  useless 
in  the  other  degrees  of  prolapse.  Then  again,  ali  cases  of  prolapse  do  not  origi- 
nate  from  the  same  cause.  A  third  degree  prolapse  is  probabljr  due  to  a  weak- 
ening  of  the  fascia  and  relaxation  of  the  broad  ligaments  and  deep  culdesac. 
It  may  follow  hysterectomy  or  be  due  to  a  tumor,  etc.  In  the  first  degree 
prolapse  there  is  generally  a  relaxed  condition  of  the  pelvic  diaphragm  and 
pronounced  cases  are  only  an  exaggeration  of  the  ordinary  prolapse  that  one 
sees  in  severe  hemorrhoidal  conditions.  The  8ymptoms  are  as  folIowB:  Pro- 
trusion ;  passage  of  mucus,  with  or  without  blood ;  tenesmus.  Constipation  is 
usual  except  when  the  mucous  membrane  becomes  ulcerated,  and  then  the 
patient  suffers  from  diarrhea. 
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Prolapse  of  tiie  First  Degeee 

The  operation  to  be  selected  in  čase  of  prolapse  must  depend  to  a  gi'eat 
extent  on  the  degree  of  the  prolapse.  Tu  prolapse  of  tlie  first  dcgree  mj  o^ti 
operation  is  about  as  aatiafaetorv  as  any.  It  ia  simple,  easilv  perfoniied,  and 
should  give  satisfaetorj  results  provided  infection  dc^es  not  ensue*  Tke  tecli- 
nic  is  as  followB : 

Aiitllor*s  Hetliod. — The  patient  having  beeu  preparo<l  iii  the  usual  manner,  the 
parts  are  paiiited  with  tincture  of   i  od  in  aiid  the  patient  ia  put  in  au  esaggerated 


Fio,  17. — Seconh  flTEP  IN  Ltnch^s  Metbod  or  Trkating  PRtiLArHE  i)F  THE  Rkctum. 


Hthotomy  position  well  o  ver  the  eilge  of  the  tiihle.  A  vertit*til  jiiejsion  is  nmde  from 
about  *^  in.  baok  of  the  posterior  commiasure  to  the  coe(^x,  The  parallel  fibers  of 
the  esternal  Bphineter  are  incised,  and  the  incision  eontiimed  throiigli  the  levntor  ani 
muscle  and  foseia,  After  the  levator  iniiscle  is  dividrvl,  it  is  hekl  apart  by  nieans  of 
2  retractors  (Fig,  16).  The  reetum  is  now  brought  out  throyp:]i  the  ineisioiu  as  in 
Figure  17,  and  serajved  with  a  duU  euret.  Bix  longitiidinal  sntiires  are  inserted,  as 
in  Fignre  17,  and  tied  as  in  Figure  18,  By  thia  means  the  imaterior  waH  of  the 
bowel  ia  foldod  on  its<»lf.  ThrtM'  transverne  sutiires  an*  uow  iiiHerted  (Fig.  IS)  nrid 
brought  out  on  either  s  i  de  of  the  saeniin  anil  eoefyx  and  tietl  o  ver  a  piere  of  ^auze 
(Fig.   Ift).     The  levator  ani  muscle  is  brought  together  by  2  or  (J  phiin  catgut  BU- 
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FiQ.  18 — Thirc  Step  ts  Lynlh*h  Method  of  Trbatik«  Pholapse  df  thk  Rkcttjm. 


imtil  the  levutur  luuscie  Ls  iTaclied.  llere  the  iut-isioii  shoultl  be  lungitudinal. 
After  the  levator  muscle  lias  l>een  divided,  tlie  ret*tiuti  is  separated  froni  tlie 
saenim,  with  the  gloved  ♦']  tingers,  as  Iii^li  a^  tbe  attacLments  to  the  mesoreetiim 
and  as  far  as  the  iittaehiiieiits  tn  tbo  hiteral  ligaiiientiii.  The  aiiterior  snrfaee 
of  the  saenmi  and  the  eoeevx  iw  sera  ped  with  a  diill  euret,  An  assiataiit  re- 
dtices  the  prolapse  and  iiiverts  it  thrmigh  the  posterior  openiiiij,  The  operator 
eatehes  the  reetniii  and  rlrajiB  it  dnwii  as  far  as  it  wil]  eonie.  After  thit<  h  as 
heeii  aeeompliiihed.  the  nniscnlar  \vall  of  tlie  ))Owel  is  curetted  as  vvas  tlie 
aaenim.  Rillcworin-^it  siitnres  are  passed  transverselv  throiif^h  the  nniscnlar 
wall  of  the  bowel,  embracing  as  miieh   of  tlie  eirciiraferenee  of  the  giit  as 
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possible*  The  sutures  are  placed  al>oiit  Vi  5n,  apart.  After  the  sutiires  have 
beeii  placed,  the  highest  one  is  threaded  on  tlie  end  of  a  Peaslej  needle  and 
carried  up  throiigh  the  woimd  to  tlie  higliest  point  of  separation  betwt»en  the 
rectum  and  the  sacrnm  and  brought  on  t  throiigh  the  soft  tisancs  on  either  aide 
of  the  bone.  The  other  sntures  are  treated  in  a  like  nmnner,  each  being 
broiight  ont  aboiit  1/*  in,  lower  than  the  preceding  one.  A  piece  of  ganze 
h  hiid  ovcr  the  micniin,  and  the  sntures  ticd  pretty  snnglj  over  the  ganze. 
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Fio.    19. — ^FotrRTH  Stkp  in   LrNCB'B  Method  or  Treatino  Prolapsc  or  the  Rbctum. 

liy  this  means  the  gut  is  anchored  in  close  apposition  with  tlie  sacninu  Ad- 
Jieeionrt  are  later  net.  up  wliieh  hold  it  firmlv  in  position.  The  \vonnd  is  ctosed 
in  the  usnai  manner.  This  operation  vvas  very  aucceesful  in  the  hands  of 
the  late  Dr.  Tnttle, 

Prolapse  of  the  Second  ai^d  TnrRD  Degree 

For  a  prolapse  of  the  seeond  and  third  degree  a  8oniewhat  differcnt  opera- 
tion is  necessarv.  A  nnmber  of  operations  have  been  suggested,  namelj, 
rertnpcxy,  colopexy,  and  obliteration  of  the  culdesac,  as  followed  by  Mosch- 
cowitz. 
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EeGtopexy  (Ljuch'«  Operation),— Tbo  uLJomeu  is  opeiied  iii  the  usual  inau- 
ner,  aud  tlit;  putient  ia  plueeil  in  the  Trentleleiiburg  positioiu  The  small  intes-  1 
tines  are  carefullj  packed  otf  and  a  self-retaining  retractor  placed  in  the  wound, 
The  Bi^noid  is  brought  oiit  and  held  hy  an  assistant  Tho  operator  now  pro- 
ceeds  to  cnt  both  leaves  of  the  ineBorectum  dowii  to  the  culdesac,  After  this 
is  accomplished,  if  the  euldesac  is  deep,  it  is  separated  from  the  bowel  by 
eontiniiiBi^  the  incision  aeross  the  reotiiin.  The  assistant  next  lifts  the  sig- . 
iiioid,  and  with  it  the  prolapsed  reetnm.  The  next  step  consists  in  siituring 
the  mesorectum  to  the  anterior  rauscular  band,    By  this  procedure  the  rectum 

is  finnlj  attaehed  and  pre- 
vented  from  prolapsing.  The 
final  step  is  accomplished  by 
closing  the  cnldesac*  If  neces- 
Bary,  and  as  an  added  precan- 
tion,  the  peritonenm  is  sli  t  for 
a  distance  of  about  2  in.,  and 
the  sigmoid  attached  to  the 
fascia  by  3  or  4  iron-dyed 
linen  sutures.  The  ahdomen 
ia  closed   in  the  usnal   man- , 
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Fia.  20,- — QuENU-MoHCHcowiTz  Method  op  Closing 
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Colopexy* — The  abdomen 
is  openod  hy  a  median  in- 
cision, The  sigraoid  is  lifted 
out  of  the  ahdomen  nntil  it 
is  tant  An  incision  is  made 
in  the  peritonenm  aboiit  2^^^ 
in.  long,  beginning  V^  i^-  f  i'oni 
the  original  longitiidinal  open- 
ing  in  the  peritonenm  and 
nmning  obliquelj  \ipward  and 
ontward  toward  the  left  kid- 
nej.  Three  or  4  sntiires  (preferablj  iron-dved  linen,  small  size)^  abont  V;^  in. 
apart  and  embracing  half  the  eircnmference  of  the  boweI,  are  taken  throngh 
the  longitndinal  muscular  band  of  the  intestine  and  then  passed  throngh  the 
transversalis  fascia.  By  thia  operation  the  sigmoid  is  firmij  sntnred  to  the 
transversalis  fascia  of  the  abdoniinal  \vall,  thns  preventing  anj  fnrther  pro- 
lapse. 

Obliteration  of  Culdesac  (]ffioschcowitz),— The  operation  of  Br.  Moschco- 
witz  presnpposes  that  the  prolapse  is  a  trne  hernia.  This  is  so  onlv  in  a 
limited  number  of  cases.  In  November,  1912,  he  auggested  the  following 
operation:  Iron-dyed  silk  or  linen  sutures  are  passed  cirenlarlv  aroimd  the 
culdesac  of  Donglas  and  tied.  By  this  method  the  sac  is  obliterated  (Fig.  20). 
EzcisioE  of  the  Eectnm, — My  own  operation  (4)  ia  as  follows:     The  pa- 
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tient  being  in  the  litliotomy  position,  with  hips  well  elevated,  the  prolapse 
is  dragged  dowii  as  far  as  possible  with  traction  forceps.  It  is  then  clamped 
by  2  volsellae  and  held  in  this  position  by  assistants.  The  elevated  position 
of  the  hips  allows  the  coils  of  small  intestine  to  slip  out  of  the  peritoneal 
pouch,  thus  avoiding  the  danger  of  wounding  them.  After  the  intestine  is 
dragged  down,  it  is  surgicallj  cleansed  and  dried  by  sterile  gauze.  Sterilized 
gauze  is  now  used  to  pack  the  gut  in  order  to  avoid  soiling  the  wound.  After 
these  preparations,  an  ineision  is  made  through  the  mucous  membrane,  about 
an  inch  from  the  skin,  upon  the  anterior  surface  of  the  giit.  Disseetion 
is  carefullj  carried  through  the  entire  thickness  of  the  intestine,  ali  bleed- 
ing  being  ehecked  as  it  occurs,  until  the  peritoneal  cavity  is  opened.  Here 
Cunningham  ušes  a  elamp,  which  is  an  improvement  on  Mikulicz's  method. 
When  this  is  done,  the  serous  membrane  of  the  intussuscepted  portion  of 
the  gut  is  brought  into  view.  This  membrane  is  cut  through,  and  its  upper 
edge  sutured  to  the  peritoneal  edge  of  the  wound  in  the  anterior  laver  of 
tho  prolapse.  Thus,  step  by  step,  the  peritoneal  pouch  is  closed.  This  hav- 
ing  been  accomplished,  the  entire  thickness  of  the  intussuscepted  giit  is  cut 
through  little  by  little,  and  its  muscular  and  mucous  layers  sutured  by 
chromicized  catgut  to  the  mucous  membrane  surrounding  the  margin  of  the 
anus  at  the  site  of  the  original  ineision. 

In  this  manner  the  entire  prolapse  is  CKcised,  and  end-to-end  union  of 
the  gut  accomplished.  The  ends  of  the  sutures  in  the  muscular  and  mucous 
]ayers  are  left  long,  in  order  to  steady  the  parts  and  prevent  their  retraction 
while  the  operation  on  the  other  portion  of  the  circumference  is  being  made. 
Ali  bleeding  points  are  caught  and  either  twisted  or  ligatcd  during  the  opera- 
tion. It  should  be  noted  that  if,  after  completing  the  excision,  the  edges  of 
the  mucous  membrane  are  not  in  accurate  apposition,  a  continuous  suture 
should  be  applied  half  way  around  the  gut  and  tied,  the  other  half  of  the  gut 
afterward  being  treated  in  the  same  manner  (a  complete  continuous  suture  is 
apt  to  cause  con  traction).  The  long  ends  of  the  sutures  should  then  be  cut 
off  and  the  wound  dusted  with  boric  acid  or  thvmol  iodid.  The  operation 
having  becn  completed,  the  gauze  is  removed,  a  Lynch's  tube  introduced,  and 
the  buttocks  strapped  with  adhesive  plaster  to  prevent  the  tube  from  com- 
ing  out. 

STBIOTURE  OF  THE  BEOTUM 

Stricture  of  the  reclum  is  an  occlusion  of  the  bowel,  either  partial  or  com- 
j)lete,  due  to  many  causes.  The  occlusion  may  be  valvular  or  tubular.  Stric- 
tures  usually  occur  within  the  first  3l^  in.  of  the  canal,  but  the  extent  of  the 
occlusion  is  influenced  by  the  etiological  factors  concerned.  For  instance, 
svphilitic  strictures  may  involve  not  alone  the  rectum  but  the  entire  colon. 
Such  cases  have  come  under  my  observation.  Therefore,  in  treating  stricture 
we  must  be  giiided  by  the  location  and  extent  of  the  involvement.  Stricture 
87  C 
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of  tlie  anus  following  operations  or  some  suppurative  procesa  can  in  tho  ma- 
jority  of  cases  be  cured  by  svstematic  dilatation.  Valviilar  stricture  may  be 
cut  or  dilated,  but  with  tubular  strictiires,  especiallj  where  the  stricture  is 
above  tbe  peritoneal  reflection,  a  very  conservative  method  should  be  adopted, 
otberwise  serious  results  may  follow.  We  have  known  of  more  tban  one  čase 
wbere  tbe  use  of  mechanical  instruments  bas  resulted  in  a  rupture  of  the 
bowel  8eriously  endangering  tbe  patient's  Hfe;  and  in  cases  tbat  bave  come 
under  my  observation  tbe  patients  bave  been  saved  only  by  promptly  opening 
tbe  abdomen  and  repairing  tbe  damage.  We  sound  this  note  of  waming  so 
that  those  who  are  in  the  habit  of  luing  mechanical  instruments,  or  instruments 
of  any  kind  where  the  pressure  cannot  be  estimated,  may  consider  the  danger. 

Symptoms. — Tbe  patients  usually  give  a  bi8tory  of  diarrbea  during  cbild- 
bood  or  adolescence.  Gradually  increasing  constipation  was  probably  tbe  first 
symptom  tbat  attracted  tbe  patient's  attention.  Simple  catbartics  were  ef- 
fective  at  first,  but  after  a  wbile  tbey  failed  to  give  tbe  desired  relief  and 
tbe  patient  bad  to  resort  to  enemata  and  strongcr  catbartics.  As  tirne  went 
on,  colicky  pains  became  more  frequent  and  tbe  patient  bad  constipation 
altemating  witb  diarrbea,  and  a  desire  to  move  tbe  bowe]s  frequently,  fol- 
]owed  by  a  discbarge  of  mucus,  blood,  and  pus,  and  a  feeling  of  insufficient 
stool.  Frequent]y  urination  is  associated  witb  stricture  and  is  due  to  tbe 
puli  exerted  on  tbe  peritoneum  as  it  passes  from  tbe  bladder  to  tbe  rectum. 

In  some  cases  of  stricture  of  tbe  rectum  most  of  tbe  symptoms  are  referred 
to  tbe  stomacb.  I  saw  one  čase  wbere  tbe  woman  complained  of  diarrbea, 
pain  after  eating,  eructations  of  gas,  and  an  uncomfortable  feeling  in  tbe 
stomacb.  Sbe  was  treated  for  ber  stomacb  for  a  number  of  years,  and  wa3 
finally  referred  to  me  by  a  stomacb  specialist.  After  appropriate  treatment 
for  tbe  stricture  bad  been  properly  carried  out,  tbe  dvspepsia  entirely  dis- 
appeared. 

Local  Treatment. — Tbe  treatment  of  stricture  may  be  divided  into  local 
and  operative.  Wben  tbe  stricture  is  seen  fairly  early,  or  before  tbe  caliber 
of  tbe  gut  is  so  diminisbed  tbat  bougies  or  a  proctoscope  cannot  be  passed, 
many  cases  can  be  permanently  benefited  by  irrigating  tbe  rectum  witb  one 
of  tbe  f()llowing  solutions:  Permanganate  of  potasb,  1 :10,000;  peroxid  of  by- 
drogen  2  per  cent.,  witb  tbe  internal  administration  of  Russian  mineral  oil  to 
keep  tbe  bowel  contents  liquid.  Passing  tbe  proctoscope  and  painting  tbe 
ulcerations  witb  tincture  of  iodin  are  most  beneficial.  One  sbould,  bowever, 
be  careful  not  to  paint  too  large  an  area  at  any  one  time,  as  severe  tesesmus 
may  fo]low  tbe  too  lavisb  application  of  iodin.  If  iodin  does  cause  tenesmus, 
an  enema  of  starcb  will  quiet  tbe  bowel  witbin  a  sbort  time. 

Oradual  Dilatation. — Tbis  is  tbe  metbod  usually  employed  by  surgeons 
and  is  carried  out  by  means  of  bougies,  dilators,  and  numerous  devices  tbat 
bave  been  suggested  or  specially  devised  for  some  particular  čase,  beside 
graduatcd  bougies,  sucb  as  tbe  Wales's  bougie.  Ali  are  dangerous.  It  sbould 
be  remembered  in  dilating  strictures  tbat  one  bas  to  deal  witb  a  friable  bowel 
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wall  and  tliat  if  by  auy  cbance  it  is  overstretched  it  will  always  rupture  in 
tlie  long  axis  of  the  giit.  A  stricture  near  the  peritoneal  reflection  means 
that  the  bowel  will  rupture  into  the  peritoneal  cavitv.  ^Mien  the  stricture  is 
near  the  anus  or  be]ow  the  peritoneal  reflection,  however,  there  is  very  little 
danger  of  doing  anv  dainage.  So  that  dilatation  in  this  region  is  a  com- 
parativelj  safe  procedure.  There  is,  however,  some  danger  when  metal  instru- 
menta are  cmployed  as  the  prostate  and  urethra  mav  be  seriously  damaged 
by  such  instruments. 

I  believc  that  if  a  stricture  caniiot  be  dilated  by  a  rubber  bougie  or  a  small-sized 
proctoscope,  whero  tlie  operator  caii  sce  what  he  is  doing,  it  is  vory  iiiuch  better  to 
perfonn  a  colostoiny  rathcr  than  risk  a  rupture  of  the  bowcl  by  trying  to  dilatc  the 
stricture. 

Whcre  the  stricture  is  high  up,  there  is  always  a  sagging  of  the  bowel. 
For  this  rcason  some  difficulty  may  be  experienccd  in  introducing  the  procto- 
scopc.  It  mav  be  passed  into  the  sulcus  around  the  prolapsed  bowel,  and,  if 
forcc  is  used,  to  the  bowel  limit.  For  this  reason  it  is  always  safer  to  pass 
the  proctoscope  up  to  the  stricture  and  introduce  the  bougie  through  the  procto- 
scopc  into  the  opening  in  the  stricture.  After  the  bougie  bas  been  introduced, 
the  proctoscope  can  be  withdrawn  and  the  dilatation  continued. 

Posterior  Proctotoiny. — This  operation  relieves  onlv  for  a  short  time,  and 
if  tlie  dilatation  is  not  kept  up  after  the  proctotomv,  the  condition  is  aggra- 
vated  rather  than  relieved.  The  patient  is  prepared  in  the  usual  manner  for 
a  surgical  operation  and  the  bowels  cleaned  out  for  some  davs  previous. 

The  patient  under  an  anesthetic  is  placed  iu  the  lithotoniy  i)osition,  the  si)hincters 
are  dilated,  and  an  incision  is  made  through  ali  the  eoats  of  the  bowel  po8teriorly  back 
to  the  saeruni  al)ove  and  through  the  sphincters  along  the  side  of  the  coeeyx  and 
saeruni  until  the  most  dependent  point  is  reaehed.  This  is  necessary  in  order  to 
establish  through  drainagc. 

The  cavitv  is  packed  with  iodoform  gauze  and  a  drainage  tube  inserted. 
On  the  third  day  after  the  operation  the  gauze  is  removed  and  the  cavity 
\vashed  out  with  a  nonnal  salt  solution.  The  cavity  is  kept  packed  for  several 
weeks  after  operation,  the  object  being  to  prevent  granulations  from  forming 
at  the  bottom  and  if  possible  allow  the  mucous  membrane  to  dip  down  into  the 
cavitv,  as  bv  this  means  the  caliber  of  the  bowel  is  considerably  increased. 
Dilatation  should  bo  8y8tematically  kept  up  for  several  vears  afterward. 

£xcision. — Vcrv  excellent  results  follow  this  operation,  but  the  mortality  is 
high,  almost  as  high  as  in  carcinoma.  For  this  reason,  one  should  hesftate 
before  suggesting  a  radical  operation  for  stricture.  A  radical  operation  is  out 
of  the  (jucstion  if  the  stricture  is  specific  It  bas  l>oen  my  cxperience  that 
\vhen  the  stricture  is  specific  there  is  always  an  involvement  of  the  greater 
]){irt  of  the  colon  and  tbat,  though  a  radical  operation  mav  temporarilv  give 
relief,  the  foundation  for  another  stricture  has  already  been  laid.     This  has 
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becn  demonstrated  by  making  sections  at  various  distances  from  the  stricture, 
and  in  those  cases  where  there  wa8  an  opportunitj  to  examine  the  bowel  histo- 
logically  changes  were  alway8  found  which  would  sooner  or  later  lead  to  tho 
formation  of  a  stricture. 

For  this  reason  a  Wa88ermann  reaction  8hould  be  made  in  ali  ca8e8  of  stricture  in 
order  to  determine  whether  the  stricture  is  specific  or  not.  We  are  aware  that  the 
Wassermanu  reaction  niay  not  alway8  be  a  means  of  making  a  positive  diagnosis,  but 
at  least  it  is  the  best  we  have  at  our  command  at  the  present  tirne. 

One  must  also  consider  the  fact  that,  even  though  the  patient  inay  gct 
relief  from  the  stricture,  the  question  of  continence  must  alway8  be  considered. 
Very  few  cases  where  the  stricture  has  been  exci8ed  have  had  perfect  con- 
tinence after  operation. 

PERINEAL  METHOD. — Xo  one  method  is  applicable  to  ali  cases.  When  the 
stricture  is  situated  within  3  in.  of  the  anus,  the  perineal  method  is  the  safest 
and  best  operation,  provided,  of  course,  the  sigmoid  is  sufficiently  long  so  that 
it  can  be  brought  down  to  the  anus  without  tension.  The  technic  diifcrs 
in  no  respect  from  that  which  is  described  in  the  chapter  on  cancer.  The 
mucous  membrane  is  dissected  off  from  the  anus,  is  well  cauterized,  and  closed 
by  a  silk  suture  to  prevent  soiling  of  the  wound  with  the  introduction  of  the 
finger  into  the  rectum  during  operation.  The  sphincters  are  incised  in  the 
median  line  back  to  the  tip  of  the  coccyx,  and  the  incision  continued  through 
the  levator  muscle.  After  the  levator  muscle  has  been  incised,  the  index 
finger  is  passed  around  back  above  the  levator  muscle  and  the  levator  is  cut 
free  from  the  rectum.  The  hand  is  passed  into  the  opening  in  tho  levator 
muscle  and  rectum  gradually  separated  up  as  far  as  the  promontory  of  tho 
sacrum.  The  sphincter  muscle  is  divided  anteriorlv  and,  with  the  sound  in 
the  urethra,  the  rectum  is  gradually  dissected  anteriorlv  from  the  urethra  and 
prostate  until  the  peritoneal  reflection  is  reached.  The  lateral  ligaments  aro 
now  doublv  clamped  to  prevent  hemorrhage  from  the  middlc  hemorrhoidal 
arteries.  After  this  has  been  done,  the  surgeon  proceeds  to  cut  betwcen  the 
clamps.  The  dissection  is  carried  on  both  sides  as  high  as  the  peritoneal  re- 
flection and  tlie  lateral  peritoneal  attachments  are  divided.  The  rectum  should 
now  bo  dclivcred  with  ease  unless  there  are  some  other  attachments.  If  tliere 
are  auy,  thcv  are  divided.  Force  should  not  be  used  to  bring  the  sigmoid 
down,  ns  in  so  doing  the  superior  hemorrhoidal  arterv  is  injured  and  profuse 
hemorrhage  wi]l  result.  It  may  be  necessary  to  open  the  culdesac  in  front, 
but  in  most  cases  it  can  be  peeled  back  until  the  gut  comes  down  without 
tension.  If  it  is  nece8sary  to  cut  it  the  packing  should  be  immediately  in- 
serted  to  prevent  the  small  intestine  from  coming  down  into  the  wound. 

Tlie  stricture  having  been  delivered  and  sufficient  healthv  gut  brought 
down  to  permit  of  suture  without  tension,  the  culdesac  is  closed  by  inter- 
nipted  catgut  sutures  and  the  levator  muscle  stitched  to  the  side  of  the  bowel. 
Ali   dead   spaces   should   be   closed   with    interrupted   catgut  suturea.      The 
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sphincter  is  now  sutured  anteriorly  and  posteriorly,  and  a  few  interrupted 
catgnt  sutnres  are  inserted  on  either  side  to  prevent  traction  of  the  bowel. 
The  bowel  is  dividcd  above  tlie  stricture  and  tlie  niucoiis  membrane  is  stitched 
to  the  miieocutaneous  snrface.  A  drainage  tube  around  which  some  gauze 
has  heen  packed  is  inserted  into  the  posterior  wonnd  and  allowed  to  remain 
in  plače  for  24  hours.  A  drainage  tube  is  also  inserted  tlirough  the  rectum, 
and  the  patient  returned  to  bed. 

SACRAL  METHOD. — This  consists  in  some  modification  of  the  Kraške  opera- 
tion.  Some  remove  the  coccyx  and  part  of  the  saerum ;  others  prefer  the  bone- 
flap  operation.  They  believe  that  the  peritoneal  operation  answer8  every 
purpose.  If  the  stricture  extends  above  the  peritoneal  reflection,  then  the 
combined  operation,  such  as  tliat  employed  by  me,  lias  been  found  more  satis- 
factory  than  any  modification  of  the  Kraške  operation.  The  great  drawback 
to  the  combined  operation  is  that  the  mortality  is  particularly  high  in  men 
and  1  believe  that  patients  should  always  be  given  a  clioice  of  methods  before 
attempting  to  employ  a  radical  operation. 

Artificial  Aniis. — I  believe  that  a  stricture  of  the  tubular  type,  no  matter  from 
what  eauso,  caii  bost  be  relieved  by  means  of  an  artificial  anus.  \Vhether  this  is  tem- 
p()rary  or  porinaneut  will  depend  to  a  great  extent  on  the  etiology  of  the  stricture 
and  the  ainount  of  involvement.  The  guestion  as  to  tho  location  of  the  opening  must 
be  detiTinined  beforohand,  because  if  the  surgeon  should  8ub8equently  dccide  to  re- 
move tho  stricture  the.fixation  of  the  sigmoid  might  prove  a  source  of  embarrassment 
as  some  difficulty  might  be  experieneed  in  bringing  down  the  sigmoid  to  the  anus. 
It  is,  therofore,  botter,  if  one  has  not  decided  to  make  a  permanont  opening,  to  make 
it  either  in  the  transverse  colon  or  in  the  lower  portion  of  the  ileum.  By  this  method 
no  subse(iuent  embarrassment  will  result  if  the  surgeon  later  decides  to  perform  the 
radical  operation. 

PBUlclTUS  ANI 

Pruritus  ani  is  an  exceedingly  common  and  distressing  malady.  As  a 
general  rule,  it  yield8  to  local  treatment,  but  when  this  treatment  fails,  re- 
course  must  be  had  to  operative  measures.  The  most  satisfactory  operation 
for  the  relief  of  pruritus  ani  is  one  that  affords  relief  but  at  the  same  timo  is 
free  from  danger.  Several  proeedures  have  been  devised,  notably  BalPs  and 
Krauso'8. 

Bairs  Procedure. — The  skin  having  been  cleansed  as  completely  as  possi- 
l)le,  a  curved  incision  is  made  on  each  side  of  the  affected  area  (Fig.  21), 
indosing  th(»  entire  ellipse,  with  the  exception  of  a  narrow  neck  in  front  and 
behind.  These  incisions  are  carried  down  to  the  sphincter  muscle,  and  the 
flaps  raised,  hv  careful  dissection  with  scissors,  from  the  surface  of  the  muscle. 
around  its  anal  margin,  and  up  the  anal  canal  to  above  the  mucocutaneous 
junction,  the  dissection  extending  around  the  entire  circumference,  ali  con- 
nections  with  the  subjacent  tissues  being  divided.  The  pedicles  in  front  and 
behind  are  now  undercut  to  a  point  well  beyond  the  area  of  irritation  and 
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tlie  tnitvr  ermcave  edges  of  tlii"  inci.sion  alsu  uinirTiHit  lo  a  distaiice  ol"  at  least 
^  in.  free  of  tlie  iavolved  skiu  ali  aroimd*  Carc  mnst  be  taken  to  stop  ali 
bleedin^  and  the  flnps  shonld  not  be  replaced  imtil  it  is  completolv  arrested, 
as  tlie  tViniiatiiiM  of  a  liematoiua  in  tla-  \V4Jiin(l  mav  eoinproniise  tbe  vitalitv 
of  tbe  lla|)s.  Tbo  flaps  are  fiiiallv  replaced  and  retained  by  siitures,  a  fe\v 
jiitervals  boini:  left  betweeii  tbem  for  draina^e. 

Tbe  iinniediate  resiilt  of  tbis  operation  in  to  render  tlie  eritire  elllpse  in- 
eluded  bet\veen  tbe  ineision,  tbe  pedieles,  and  onter  cd^es  as  far  as  tbey  bavc 
been  iindereut,   fiuperficiallj  anestlietic^  and  tbe  itcbiiig  is  at  once  relieved. 

Tbe  first  čase  operated  on  in  tbis 
manner  oceiirred  5  years  ago.  Except 
for  slight  snperficial  vesication  npon 
one  s  i  de  of  tbe  ilap,  bealini^  Ava*^ 
rapld*  Ciitaneons  sensation  retnrned 
some  montbs  after  tbe  operation,  bnt 
by  tliis  tirne  tbe  skin  bad  beeoine  so 
altered  tliat  tbe  pniritns  did  not  re* 
tiirn  and  tbe  patient  liad  not  liad  a 
moment'8  trouble  witb  itcbing  since. 
Ilis  čase  bad  been  an  extremely  severe 
one,  of  10  vears'  duration,  and  bis 
life  wa9  so  miserable  tbat  he  tbreat- 
ened  siiicide  if  lie  conld  not  be 
lieved* 

1    bave    now    operated    14    tinies    by 
tli  18  inpfbod  and  in  ali  of  tbem  there  was 
immediate  relirf;   in  iio  eoso  did  the  vi* 
tolity   of   tbe    llaps    sutTer,    nnd    in   none 
of   tbem   bas   t  bere    been    any    retiim   of 
pTiJ ritim    in    the    area    dealt    witli,    even 
after    tbe    return    of    normal    senaation. 
Two   eases   eame   baek   nskin^  for  treat-^ 
ment  of  p  moli  npots  of  i  rr  i  ta  t  ion  o  ver  the  tip  of  tbe  eoeejx,  \vliieli  bad  escaped  thoJ 
previout^  opemtion ;  botli  wero  dealt  witb  by   raising  and   replaeingr  a  small   flap   ofi 
skin  wbich   included  the  atfeeted  spot     On  one  occasion   I  dealt  si  mil  arij  with   a 
loealized  patcb  of  pmritus,  with  marked  trophic  chang-es  in  the  front  of  the  vulva, 
with  eqnally  satisfaetor>*  residts.     8inee  the  first  notes  of  tbiR  operation  for  pruritna 
ani  were  pnblisbed  (1),  I  have  received  inff>nnatIon  from  several  surgeons  that  they 
hnvo  adopted  the  procedure  with  uniformly  aati8factoTy  resiilta. 


Fia.     21. — The    Chahles  Ball   Opkhation  for 
t^HUiiiTr«   Ani, 
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Krause*s  Operation* — KTanse'8  operation  differs  from  BalTs  iii  that,  in- 
stead  of  making  2  elliptieal  ineisiona^  he  niakes  6  linear  iueisiona  radiatin^j 
from  the  aniis  and  following  tbe  eonrse  of  a  cirele  wbose  eenter  is  tbe  anal 
canal  (Fig,  22).  One  ineision  is  anterior,  one  is  posterior^  and  2  are  tateral. 
The  skin  bet\veen  thesc  folds  is  dissected  iip  so  that  the  sensorv'  nerves  are 
teraporarilv  se  ve  red.     Tbe  advantage  he  claims  for  his  operation  i>ver  Ba]l's, 


is  that  the  blood  supplv  of  the  flap  is  not  impaired  in  hi8  operation,  wherea3 
in  Bali  s  there  iiught  be  some  difficulty  o£  this  kiiid.  In  some  20  operationa 
tliat  I  have  perforiiied  T  liavc  iiever  liad  the  slightest  slongliiiis:  or  ainihing 
that  Avould  siiirn:est  uutritional  disturbances  of  tlio  flap.  Priinarv  iinion  bas 
occiirred  in  ali  eascs, 

AutllOT^S  Method.--!  believo  that  tbe  iiiethod  detailed  below,  nn  devised  by  mjself, 
hfls  ali  the  adviintages  and  none  of  the  diaadvantagea  of  the  other  operiitious.  The 
enlire  opora tioii  is  performed  nnder  !ot»al  anesthesla  and  in  no  way  inoonvenioijeoi?  the 
pntient  or  f^nforees  t*onfioenieiit.  It  is  not  beset  with  possible  complicBtions  as  are  the 
other  proe^dures;  there  is  a  mininiiim 
amount  of  sear  fornnition,  and  the  dirce- 
tioii  of  tbe  »car  m  a  kes  strietnre  impos- 
sible;  \vhile  the  hlood  suppl.v  of  the  op- 
erated  area  is  so  little  disturbed  that  the 
danger  of  .^lonprhing  \s  niL 

The  patient  is  placed  upon  his  left 
»ide,  wifb  knet*^  and  thighs  Hexed.  At 
a  point  abrait  1^4  iu*  from  tbe  aniis 
a  1  per  cent.  salution  uf  uovoeain  or 
a  %  per  cent  solution  of  ciK^ain  is 
injeeted  ( Fi^.  2-f).  (More  recontlv 
\ve  bave  preferred  a  2  per  ecnt.  sobi- 
tion  of  hemesia.)  An  area  extendini' 
to  tbe  posterior  niidline  i.s  aiiestbetized, 
A  t  the  pni  nt  abf>ve  meotioned  a  sina  11 
cnrved  ineision  is  niade,  abont  [{>  iu. 
long,  and  exteinlin,sr  jiist  tbrongh  tbe 
skin  (Fig.  24).  Tbrongh  tbiš  iiicision 
a  blnnt-pointed  diaseetinj?  scissors, 
enrved  on  tln^  flat,  is  introdneed  (Fig. 
23).  Witb  this  inatrnnient,  a  blnnt 
anbciitaneinis  disstTti<m  is  nnw  earried  out,  working  to  the  aniis  raesiallv,  and  to 
the  raphes  anteriorlv  and  posteriorlv.  When  compteted»  there  is  an  area  of 
*^kin,  extending  froni  tbe  anterior  ra]dn''  to  the  poster lor  eonimissnre  and  in- 
volving  ali  tbe  sktii  \vitbiM  a  radiiis  of  t' ^  in.  fnan  tbe  anns,  vvbieb  has  been 
deprived  of  ita  sensorj  nerves.  Any  Ijleeding  mav  be  er»ntrol]ed  bv  preasnre. 
Wben  the  bleeding  has  stopped,  a  sniall  pieee  of  rnbher  tissne  is  introdneed 
into  llie  iiK'ision  and  perniitted  to  reniain  for  12  to  24  bunra.  Sonietimea 
in  addition  a  horse-hair  stiteh  is  takcn  tbrongh  the  ineisinn;  bnt  thia  is  not 
nsnallv  neeessarv.  As  a  rnle,  at  the  end  nf  48  honra,  the  wonnd  is  entirelv 
bealed.  Kitber  at  tbe  same  sitting,  or  at  some  snbsecpient  tinie,  tbe  same 
proeednre  is  foIb>wed  on  the  otlier  aide.  The  resnlts  of  this  operation  have 
ahvavs  been  aatisfactorv. 

Thongh  there  mav  bo  a  recnrrenee,  thia  is  not  likelv  to  take  plače  for  2 
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or  3  vears,  and  2  or  3  jears  of  relief  to  a  patient  is  ofteu  a  grcat  Ihtoh.     Tho 
itching,   of  course,   ceases   immediately   and,   perineal   sensation  being   lost, 
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Fio.  23.— LTPfcH*B  Ofebation  FOB  PBUBlTCrS  Alffl, 
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the  irritation  soon  lesseus.     Witli  proper  treatraent  ali  local  conditiona  should 
promptlj  clear  lap. 

CETPTITIS 


At  tlio  termination  of  the  anal  miicovis  membrane  there  are  a  niiniber  of 
lon^tudinal  folda.  Betwcen  each  scries  of  folds  is  a  depression  whioh  dips 
down  aiid  forms  a  little  pocket,  These  poekets  are  kiiown  as  the  crvpts  of 
Morgasmi.  Occasionallv,  foreigii  bodies  of  small  particles  of  fecal  matter 
collect  in  these  poekets  and  caiise  iilceration,  whičh  may  or  mav  not  resiilt 
in  abscess  fomiation* 

SpAptams, — ^Pain  is  the  most  constant  BAitiptora  of  crjptitis^  iisiiallv  dull 
and  achiiio^  in  ebaracter,  it  la  constantlv  annovin^  the  paticnt.  Sometimes 
the  pa  in  is  sharp  and  sbooting  in  oharacter,  throbbing  wben  an  abseess  starta 
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to  develop.  The  pain  is  inereased  diiriiig  defecationj  ia  "worse  after  violent 
exerciHe  and  is  a^gravated  bv  occiipations  whicb  requirc  ttie  individual  to 
stand  for  a  long  t  ime.  Oceasionally  the  pain  is  referred  to  the  prostate  in 
males.  Spasmodic  stricturc  is  nearlv  aUvavs  present.  Other  svmptoma  \\'liicli 
maj  be  preseiit  are  painful  iiriiiatiniij  dvsnria,  miieoiis  iiretbritis,  neuralgia  of 
tbo  teaticles,  and  perineiim  and  spasm  of  the  levator  ani. 


Fio.  24. — LYMca'a  Method  or  Tm^ATiKa  CBTprrrm. 


Diagnosii*— The  diagnosis  is  niadc  froni  the  ajniptoms  and  from  direct 
examinationj  a  procedure  perfonoed  as  folIows:  A  HiimphrRV*8  or  giinilar 
flpecuhmi  having  been  passed,  a  prohe  \vith  its  point  hrnt  like  a  shephcrd*s 
crook  is  inaerted  into  the  rectinn  and  eadi  ervpt  probed.  Verv  little  pres- 
aiire  should  be  emploved,  as  tlie  m  neon  s  membrano  tears  verv  eat^ilv,  If  an 
inflamed  ervpt  is  presen t^  tl^e  patient  \vill  experieneo  severe  pain  tlie  mo- 
ment the  probe  is  inserted,  This  pain  ^eatlv  resemliles  the  pain  experienced 
wh€*n  t!ic  expoged  nerve  of  a  tooth  is  pmbed. 

Treatment — If  ervptitis  is  rec*og:nizcd  in  its  early  stagea,  it  can  be  ciircd 
withont  operotiim,  A  spceiihun  is  inserted  into  the  rectimi  in  siich  a  way 
that  the  ervpt  readily  eoniea  into  view  and  is  aeeessible.  A  bent  probe,  such 
a8  the  ono  nsed  in  examination*  h  dipped  into  pure  iehthyol  and  t!ien  intro- 
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diuHul  into  the  crvpt,  tluis  applving  tbe  ichthyol  directly  to  the  ulcerated  area. 
This  procosrt  is  rcpeatcd  dailv  iintil  aH  the  pain  bas  disappeared.  If  surgical 
intc»rtVrc»m»o  slumld  prove  iieccssary,  tbe  operation  can  be  performed  under 
KhmU  (»r  giMieral  anostliesia.  If  local  anestbesia  is  used,  the  Bpbincter  is  first 
an(»sthc»tiziHl.  Aftcr  this  bas  bocn  done,  a  Hnmpbrev  spcculum  is  introduced 
in  siirh  a  way  that  the  orvpt  lics  in  fnll  view.  The  crvpt  to  be  operated  upon 
is  iutiltraltnl  with  wliatovor  looal  anestbetic  is  being  employed  and  a  probe 
inirodurtnl  into  tht*  orvpt.  Tension  is  tben  exerted  on  tbe  probe  and  witb  a 
Moinsors,  onrvod  on  tho  tljit,  tho  entire  valve  and  crvpt  are  exeised.  (Fig.  24.) 
Tho  sphInritM*  in  4»vntlv  strrtohed  and  a  small  piece  of  iodoform  gaiize  inserted 
\\\vv  tl\o  o\il  surlaro.  A  Kvnch  tnbo  may  be  inserted  and  permitted  to  remain 
lor  l>i  l»o\n's.  Al  tlu»  v\\d  of  this  tinie  tbe  bowels  are  moved  and  a  2  per  cent. 
iMMONul  ononia  )},\\v\\  b<«ft)r(»  and  after  the  bowel  movement.  The  after-treat- 
moni  \^on^i»at'j  in  inakinju:  lomi  applications  of  ichtbyol  or  silver  nitrate  to  the 
Mi\\  «)nilih'o  i\n  \\\\\\\*\\iv{l  until  it  is  entirely  healed. 


TUHOBS 

lMll»»r«»nl.  lyp<!H  of  benign  tumors  are  found  in  tbe  rectum,  sigmoid,  and 
imImu  1  l''iM.  -••'»).  In  fact,  they  are  more  frequently  found  in  this  region  than 
^\\\\  Hllmr  |»oili(jn  of  tho  intcstinal  tract.  One  type  of  tnmor,  the  adenoma,  is 
.iiihi«lini(tri  found  in  the  stomach;  but  not  as  frequently  as  in  the  large  in- 
Ir.ilinn.  Ali  JH^nign  tumors  are  potential  cancers  and  it  is  diflScult  for  any- 
unii  I  o  Hny  liovv  long  tho  cells  composing  thcm  will  refrain  from  anarchy  in 
^irovvlli.  'I'lu*n'foro,  their  prompt  removal  when  discovered  is  the  surest 
niiuNiH  of  nvoiding  future  troublc.  Besides,  innocent  tumors  in  the  gastro- 
intohlinal  tract  aro  a  constant  source  of  danger  in  causing  intestinal  obstruc- 
lion,  intnMHnH('<»ption,  volvnlus,  obstruction  to  the  circulation  of  the  bowel, 
tliarrlini,  and  (•(Histij)ation.  Tho  adenoma  or  glaudular  innocent  tumors  when 
t^\\i^U'.  aro  iiHinillv  po<hinculated  (Fig.  25);  when  multiple  they  are  sessih^ 
1  I'  i//.  :i'» ).  Suiiir  jintlioritics  trv  to  make  a  distinction  between  tiunors  found 
in  1'liiMn'ii  and  tlioH<!  thjit  are  found  in  older  pcople.  Of  course  there  is  some 
ijirtlinriiun  in  tliat  tho  glandnlar  tissuo  is  less  in  children  than  in  grown  people. 
nijjirvvirtr  \\u'vr.  in  no  distinction.  Single  growths  are  usually  situated  in  tbe 
richinj  hut  nniv  o<'cnr  in  anv  part  of  the  intestinal  tract;  multiple  growth8 
H.-ijiillv  insoivc  iIh*  ontiro  cohm.  Malignant  dcgencration  occurs  more  fre- 
ijurnllv  in  ninltipl(<  than  in  single  growths.  The  rcason  is  apparent.  In 
)ii(ni^  children  flu^  lirst  Hym])toms  to  attract  the  attention  of  the  mother  is 
Irclfulncrtrt.  In  addition  to  this  tho  following  8^^uptoms  are  characteristic : 
^l^iiining  and  crving  whcn  the  child  sits  on  the  toilet,  with  the  passage  of 
njncN.^  iiiid  hlond.  Diarrhca  nniv  occur,  the  child  mav  bavo  a  frequent  desire 
lu  jijuvc  ihc  ImiucIh  and  nniv  pass  clottcd  blood  or  fresh  blood  with  the  mucus. 
^^rvl•|•li  hcniorrIniL-crt  occasioinillv  result.     Ju  older  individuals  there  are  a  feel- 
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ing  of  unfinished  stool,  bloating,  and  the  frequent  passage  of  gas.  The  feces 
are  usuallj  streakcd  with  blood.  Constipation  is  more  frequent  in  the  mul- 
tiple  type  than  diarrhea. 

Treatment. — When  tlie  tiimors  are  situated  in  the  rectum  and  within  reaeh 
of  the  proctoscope,  they  can  be  removed  by  fulgnration  or  by  the  snarc.  \Vhen 
they  are  mnltiple,  tliey  U8ually  involve  the  entire  colon  and  the  only  treatment 
that  has  given  any  success  is  that  which  I  have  followed  for  a  nnmber  of 
years,  namely,  short-circuiting  the  colon,  performing  an  ileostomy  and  putting 
the  colon  absohitely  at  rest.  The  most  prominent  symptoms  in  the  multiple 
tvpe  are  intermittent  diarrhea  and  constipation  \vith  miicns  and  blood  in  the 
stools,  abdominal  pain  and  tenderness-  A  solution  of  tannic  acid,  2  per  cent., 
has  l)een  foiind  useful.  This  may  cause  griping  pain,  but  the  pain  disappears 
after  the  passage  of  the  contents  of  the  bowel.  When  irrigations  of  tannic  acid 
eause  severe  cramps,  tenesmus  or  bleeding,  it  should  be  temporarily  stopped  and 
noniial  salt  sohition  substituted.  The  salicylate  of  bismuth,  20  gr.  to  a  pint  of 
water,  seems  to  be  the  most  efficacioiis.  The  ileostomy  should  be  alIowcd  to  re- 
main  open  for  2  vears.  At  the  end  of  this  tirne  implantation  of  the  ileum  into 
the  sigmoid  seems  to  givc  the  best  results  and  prevent  recurrence  of  the  trouble. 

lijoma. — This  is  rather  a  rare  growth  in  the  intestinal  tract.  The  symp- 
toms  depend  on  the  location  of  the  tumor,  but  in  the  majority  of  cases  pressure 
on  some  nerve  or  neighboring  organ  is  the  first  symptom  to  attract  the  atten- 
tion  of  the  patient.  If  allowed  to  go  untreated,  it  usually  causes  intestinal 
obstruction.  Treatment  should  be  the  removal  of  the  tumor  at  the  earliest 
possible  date. 

Fibroma. — Fibromata  are  nsually  found  around  the  hemorrhoidal  area  and 
thev  are  usually  pedimculated.  The  chief  symptom  is  tenesmus,  with  a  desire 
to  move  the  bowels.  When  situated  in  the  anus  they  can  be  removed  by  the 
clamp  and  cautery ;  if  higher  up  by  the  snare. 

Fapilloma. — Papillomata  may  occur  around  the  anus  or  involve  the  rectum 
and  colon  (Fig.  25).  When  outside  of  the  anus,  they  usually  attain  a  very 
large  size.  Inside,  thev  are  of  soft  consistcncy  and  pedunculated,  occasionally 
sessile.  They  usiiallv  consist  of  connective  tissue,  stroma  and  a  number  of 
blood-vessels  and  are  infiltrated  with  round  and  partly  spindle-shaped  lymph  or 
inflammatory  corpuscles.  The  most  frequent  svmptom  is  the  large  amount  of 
glairv  mucus  whieh  is  passed.  The  bowels  are  usually  constipated  or  the  pa- 
tient has  a  desire  to  empty  the  bowel,  with  the  passage  of  large  quantitie8  of 
mucus.  ITemorrhage  is  variable.  Sometimes  large  amounts  of  blood  aro 
passed ;  sometimes  the  mucus  is  simply  blood-tinged. 

TREATMENT. — As  these  tumors  are  more  apt  to  become  malignant  than  any 
other  of  the  so-called  benign  tumors  thev  should  be  radically  removed,  as  one 
can  never  teli  when  such  a  tumor  is  benign  and  when  it  is  malignant.  It  is, 
therefore,  better  to  treat  them  as  malignant  tumors  and  Temove  the  giit  entire, 
rather  than  remove  merelv  the  tumor  itself  \vith  the  mucous  membrane,  though 
such  a  procedure  may  at  times  give  good  results  when  the  tumor  has  not  under- 
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gonc  malignant  degeneration.  To  remove  only  a  part  of  the  tumor  with  the 
miicous  membrane  may  result  satisfactorily,  but  as  a  general  rule  it  is  miich 
safer  to  remove  the  entire  bowel  than  take  the  chance  of  reeurrence.  When  the 
tumor  is  of  a  very  small  size  and  pedunculated,  it  can  be  easilv  removed  by 
means  of  a  snare,  by  tying  the  pedicle,  or  by  the  cautery.  It  may  require  a 
careful  histological  examination  to  see  that  it  has  not  degenerated. 

Cystoma. — This  is  a  term  used  to  indicate  a  certain  type  of  tumor  whieh  is 
the  result  of  cystic  degeneration.  An  ordinary  tumor  may  be  an  adenoma,  a 
fibroma  or  a  simple  cyst.  Simple  eysts  are  eomparatively  infrequent  in  the 
rcctum.  Whcn  present,  they  mav  be  found  eithcr  at  the  anus  or  in  the  pos- 
terior  wall  of  the  rectum.  When  found,  radical  removal  is* the  only  treatment. 
Sacrococcvgeal  tumors  usually  occur  in  the  anterior  surface  of  the  sacrum  and 
coccyx  and  may  be  mistakcn  for  tumors  of  the  rectum  per  se.  \Vhen  found, 
they  can  be  radically  removed,  as  they  are  very  frequently  malignant  and  must 
be  of  the  sarcomatous  type. 

Angioma  or  Nevns  Tumors. — These  are  dilated  venous  capillaries  bound  to- 
gether  bv  connectivo  tissue.  They  are  somctimes  mistaken  for  hemorrhoids 
and  if  treated  as  ordinary  hemorrhoids  the  result  is  apt  to  be  fatal.  They  are 
usuallv  of  a  purplish  hue,  the  skin  is  very  much  thickened,  and  the  appcarance 
is  entirclv  different  from  that  of  an  ordinary  hemorrhoid,  so  that  the  mistake 
should  not  he  made.  Electroly8is  is  probably  the  safest  procedure  to  employ 
in  such  a  condition.  Most  of  the  cases  that  have  been  operated  on  by  the  knife 
have  resulted  fatally. 

POSTANAL   DIMPLE 

Postanal  diniple  is  sometimes  spoken  of  as  sacrococcygeal  sinus.  A  postanal 
dornioid  is  a  diniple-like  infolding  of  the  skin,  of  congenital  origin,  due  to  the 
iniperfect  approxinuition  of  the  lateral  halves  of  the  body.  It  is  frequently  seen 
in  the  ncw-l)orn  child,  and  usually  marks  the  point  at  which  the  coccyx  disap- 
pears  l)cIow  the  surfa(*e,  about  the  third  month  of  fetal  life.  This  is  corrolated 
with  the  division  of  the  cloaca  and  the  forniation  of  a  pcnnanont  anus.  The 
opeiiing  is  funnel-shaped  and  varies  in  depth.  It  is  lined  with  stratified 
squamous  epithelium,  and  differs  from  nonnal  skin  only  in  possessing  nervo 
bulbs,  8weat  or  sebaceous  glands.  These  dimples  U8ually  appear  in  hairy  peo- 
ple,  and  the  51  or  52  cases  which  have  corae  under  my  observation  have  ali  been 
malos.  T  have  nevcr  observed  this  irregularity  in  females.  In  a  report  of  31 
cases  bv  GiflFon  and  Archibald  2  were  in  females  (2). 

This  condition  of  sacrococcygeal  tumor  must  not  be  mistaken  for  the  tumors 
occiirring  in  tho  anterior  or  vcntral  aspect  of  the  coccyx.  These  tumors  are  de- 
rived  from  the  coccvx  bodv,  wliich  is  composed  of  cells  analogous  to  the  super- 
renal.  l^v  this  we  mean  that  they  are  composed  of  cells  which  have  an  affinity 
for  chroniic  acid,  hence  tho  name.  They  are  closely  associated  with  the  8ym- 
pathetic  nervous  sy8tem.     The  condition  must  also  be  differentiated  from  the 
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becn  demonstrated  by  making  sections  at  various  distances  from  the  stricture, 
and  in  those  cases  where  tbcre  wa8  an  opportunitv  to  examine  the  bowel  histo- 
logically  changes  were  alway8  found  which  would  80oner  or  later  lead  to  the 
formation  of  a  stricture. 

For  Ihis  reason  a  "VVassermann  reaction  should  be  made  in  ali  cases  of  stricture  in 
order  to  determine  whether  the  stricture  is  specific  or  not.  We  are  aware  that  the 
\Va88ermann  reaction  may  not  alway8  be  a  means  of  making  a  positive  diagnosis,  but 
at  least  it  is  the  best  we  have  at  our  command  at  the  present  tirne. 

One  must  also  consider  the  fact  that,  even  though  the  patient  may  gct 
relief  from  the  stricture,  the  question  of  continence  must  always  be  considered. 
Very  few  cases  where  the  stricture  bas  been  exci8ed  have  had  perfect  con- 
tinence after  operation. 

PERINEAL  METHOD. — Xo  onc  metliod  is  applicable  to  ali  cases.  \Vhen  the 
stricture  is  situatcd  within  3  in.  of  the  anus,  the  perineal  method  is  the  safest 
and  best  operation,  provided,  of  course,  the  sigmoid  is  8ufficiently  long  so  that 
it  can  be  brought  dovvn  to  the  anus  without  tension.  The  technic  diifers 
in  no  respect  from  that  which  is  describcd  in  the  chapter  on  cancer.  The 
mucous  membrane  is  dissected  off  from  the  anus,  is  well  cauterized,  and  closed 
by  a  silk  suture  to  prcvent  soiling  of  the  wound  with  the  introduction  of  the 
finger  into  the  rectum  during  operation.  The  sphincters  are  incised  in  the 
median  line  back  to  the  tip  of  the  coccyx,  and  the  incision  continued  through 
the  levator  muscle.  After  the  levator  muscle  bas  been  incised,  the  index 
finger  is  passed  around  back  above  the  levator  muscle  and  the  levator  is  cut 
free  from  the  rectum.  The  hand  is  passed  into  the  opening  in  the  levator 
muscle  and  rectum  gradually  separated  up  as  far  as  the  promontory  of  the 
sacrum.  The  sphincter  muscle  is  divided  anteriorly  and,  with  the  sound  in 
the  urethra,  the  rectum  is  gradually  dissected  anteriorlv  from  the  urethra  and 
])ro8tate  until  the  peritoneal  reflection  is  reached.  The  lateral  ligamcnts  are 
ii()w  doubIy  clamped  to  prevent  bemorrhago  from  the  middle  hemorrhoidal 
arterics.  After  this  bas  been  done,  the  surgeon  proceeds  to  cut  between  the 
clamps.  The  dissection  is  carried  on  both  sides  as  higli  as  the  peritoneal  re- 
flection and  the  lateral  peritoneal  attachments  are  divided.  The  rectum  should 
now  bo  delivered  with  caso  unless  thero  are  some  other  attachments.  If  there 
aro  any,  tlicy  are  divided.  Force  should  not  be  used  to  bring  the  sigmoid 
dovvn,  ns  in  so  doing  the  superior  hemorrhoidal  arterv  is  injured  and  profuse 
bemorrhago  will  result.  It  may  be  necessary  to  open  the  culdesac  in  front, 
but  in  most  cases  it  can  be  peeled  back  until  the  gut  comes  down  without 
tension.  If  it  is  necessary  to  cut  it  the  packing  should  be  immediately  in- 
scrted  to  prevent  the  small  intestine  from  coming  down  into  the  wound. 

The  stricture  having  been  delivered  and  sufficicnt  healthy  gut  brought 
down  to  pennit  of  suture  without  tension,  the  culdesac  is  closed  by  inter- 
nipted  catgut  sutures  and  the  levator  muscle  stitched  to  the  side  of  the  bowel. 
AH   dead   spaces   should  be   closed   with    interrupted   catgut  suturea.      The 
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sphincter  is  now  siitured  anteriorly  and  posteriorly,  and  a  few  interrupted 
catgiit  sutnrcs  are  inserted  on  either  sido  to  prevent  traction  of  the  bowel. 
Tlie  bowel  is  divided  above  the  strictnre  and  the  miicous  membrane  is  stitched 
to  the  miicocutaneous  surface.  A  drainage  tube  aroiind  whieh  some  gauze 
lias  been  j)acked  is  inserted  into  the  posterior  \voiind  and  allowed  to  remain 
in  plače  for  24  liours.  A  drainage  tube  is  also  inserted  through  the  rectum, 
and  the  patient  returned  to  bed. 

SACRAL  METHOD. — This  consists  in  some  modification  of  the  Kraške  opera- 
tion.  Some  remove  the  coccyx  and  part  of  the  sacnim ;  others  pref er  the  bone- 
flap  operatlon.  They  believe  that  the  peritoneal  operation  ansvvers  every 
purpose.  If  the  strictnre  extends  above  tlie  peritoneal  reflection,  then  the 
combined  operation,  such  as  that  emploved  by  me,  has  been  found  more  satis- 
factory  than  any  modification  of  the  Kraške  operation.  The  great  drawback 
to  the  combined  operation  is  that  the  mortality  is  particularly  high  in  men 
and  I  believe  that  patients  shoiild  always  be  given  a  clioice  of  methods  before 
attempting  to  employ  a  radical  operation. 

Artificial  Anus. — I  believe  that  a  stricture  of  the  tubular  type,  no  matter  from 
what  eause,  can  best  be  relieved  by  means  of  an  artificial  anus.  Whether  this  is  tem- 
ix)rary  or  pormanent  will  depend  to  a  great  extent  on  the  etiology  of  the  stricture 
and  the  aniount  of  involvement.  The  que8tioii  as  to  the  location  of  the  opening  must 
be  determined  beforchand,  because  if  the  8urgiK)n  should  8ub8equently  decide  to  re- 
move the  stricture  the  fixation  of  the  sigmoid  might  prove  a  source  of  embarrassment 
as  some  difficulty  might  be  experienced  in  bringing  down  the  sigmoid  to  the  anus. 
It  is,  therefore,  better,  if  one  has  not  decided  to  make  a  permanent  opening,  to  make 
it  eithor  in  the  transverse  (folon  or  in  the  lower  portion  of  the  ileum.  By  this  method 
no  8ubsequent  embarrassment  will  result  if  the  surgeon  later  decides  to  pcrform  the 
radical  operation. 

PBTTBITUS  ANI 

Pruritns  ani  is  an  exceedingly  common  and  distressing  malady.  As  a 
general  rule,  it  yields  to  local  treatment,  but  when  this  treatment  fails,  re- 
course  must  be  had  to  operative  measures.  The  most  satisfactory  operation 
for  the  relief  of  pruritns  ani  is  one  that  aifords  relief  but  at  the  same  time  is 
free  from  danger.  Several  procedures  have  been  devised,  notably  BalPs  and 
Krauso's. 

Bairs  Procedure. — The  skin  having  been  cleansed  as  completely  as  possi- 
ble,  a  curved  incision  is  made  on  eacli  side  of  the  aflFected  area  (Fig.  21), 
inclosing  the  entire  ellipse,  with  the  exception  of  a  narrow  neck  in  front  and 
behind.  These  incisions  are  carried  down  to  the  sphincter  muscle,  and  the 
flaps  raised,  bv  careful  dissection  with  scissors,  from  the  surface  of  the  muscle., 
around  its  anal  margin,  and  up  the  anal  canal  to  above  the  mucocutaneous 
junction,  the  dissection  extcnding  around  the  entire  circnmference,  aH  con- 
ncctions  \vitli  the  subjacent  tissues  being  divided.  The  pedicles  in  front  and 
behind  are  now  undercut  to  a  point  well  beyond  the  area  of  irritation  and 
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CHAPTER   XII 

OPEBATIONS   UPON    THE    KIDNEY,    RENAL    PELVIS,   ETC. 
Francis  C.  Edgebton 


SITBaiOAL  ANATOHY 

Size  and  Fosition. — The  kidnejs,  1  on  either  side  of  the  spine,  lie  deeply 
placed  retroperitoneally  in  what  has  been  variously  termed  the  liimbar  fossa, 
ilioeostal  space,  or  costovertebral  angle.  Normally  they  cannot  be  palpated, 
except  the  lower  end  of  the  right  kidney  in  some  eases.  The  kidney  measures 
about  4  in.  in  length,  2^  in.  in  its  transverse  axis,  and  11/4  to  l^ij  in.  in  thick- 
ncss.  Roughly  the  kidney8  may  be  said  to  lie  along  the  sides  of  the  last  dorsal 
and  upper  3  lumbar  vertebrse,  although  this  in  reality  applies  only  to  the  right, 
the  left  lying  about  %  ^^'  higher  and  extending 
from  the  level  of  the  lower  end  of  the  eleventh 
thoracic  spine  to  a  little  below  the  second  lumbar 
spine. 

Anteriorly  a  vertical  line,  perpendicular  to 
the  middle  of  Poupart'8  ligament,  cuts  the  kid- 
ney  longitudinally  so  that  %  lies  to  the  outer  side 
and  %  to  the  inner  side  of  this  line.  A  horizon- 
tal line  through  the  lowest  joints  of  the  tenth 
costal  cartilages  cuts  the  lower  ends  of  the  kid- 
nevs.  Ilence  the  kidneys  are  found  mainly  in 
the  epigastric  and  hypochondriac  regions,  and 
only  in  small  part  in  the  umbilical  and  lumbar 
regions,  wlicre  they  are  often  ineorrectly  thought 
of  as  being  (Woolsey).  On  the  posterior  surface 
of  the  body  the  kidney  may  be  mapped  out  in  a 
parallelogram,  the  inner  side  of  which  is  a  line 
paral lel  with  and  1  in.  from  the  spine  extending 
from  the  level  of  the  lower  edge  of  the  tip  of  the 
spinous  process  of  the  eleventh  dorsal  vertebra  to 
the  lower  edge  of  the  spinous  process  of  the  third  lumbar  vertebra;  the  outer 
.side  is  made  by  a  line  parallel  to  the  first  and  2%  in.  from  it.  It  is  here  seen 
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NEY8  TO  THE  POBTERIOB  SURFACB 
OF  THE  BODY. 


57S     ()1M:KATI()NS   i  pok   THE   KIDNEV,  RENAL   PELVtS,   ETC. 

tiiat  the  kidoejH  approach  tlie  surface  nioat  ueariv  IkUow  tlic  twulftli  rili  uud  to 
the  outer  side  of  the  erector  spiiistc  miiscle,  bnt  iiiiless  considerablj  enlarged  by 
disease  or  by  reason  of  iiivolvenient  of  tlio  retrorenal  fni,  a  fiilhiess  in  tli  is  costo-J 
iliac  regioo  is  not  observed;  aiinilarlv,  absence  uf  tbe  kidnev  prodnces  no  sensi- 
ble  depression  herc.  In  tbe  above  paral lelo^am,  tbe  iipper  eiids  of  tbe  kidneva 
about  correspond  to  the  interebondral  articulation  of  tbe  8ixtb  and  aeventb 
costal  cartilflges.     From  bere  tbe  axia  slopes  do\vnward  and  ontward  to  a  level 
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Fig.  2.—VtBCE,iUL  of  Uppbr  Part  or  Abdombn,    The  liver  la  lifted  up  8howin«  ihe  gall-blftdder  and  th« 

upFH^r  part  of  the  gall  ducts. 

aboiit  1  in.  above  tbe  nnibilicns,  bringiiig  tbe  lower  pole  of  the  kidney  about  J 
in.  furtber  from  tbe  niiddiiie  tban  tbe  npper. 

Visceral  Relations, — Tbe  visceral  relationa  of  the  2  kidnejs,  important  in 
nephrectomVj  ditfer  on  tbe  2  sides.  Anteriorij  tbe  right  hidney  is  in  relation  in 
tbe  npper  balf  to  tbe  liver,  tbe  deseending  portion  of  tbe  dnodemim  along  tbe 
inner  niargin,  and  tbe  aseending  colon  in  tbe  lower  balf.  Close  to  tbe  inner  bor- 
der  lies  the  inferior  vena  cava.  This  relation  to  tbe  duodenum  and  ascending 
colon  mav  bo  usefnl  in  exp]aining  tbe  initiation  of  gastroptosis  and  of  chronic 
appendicitis  by  a  right  nepbroptogis. 
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The  Ipfi  kuhwtf  lias  in  front  of  it  tlie  fmidiis  of  the  stomach  in  the  iipper 
third,  the  spleiiic  vessels  and  end  of  thc  paiicreua  in  the  niiddle  tliird,  the  de- 
Bcending  coloii  in  the  outer  part  of  the  Iower  third,  while  along  tho  iipper  half 
of  the  onter  border  lies  the  spleeii.  The  inner  border  is  aii  ineh  or  more  from 
the  aorta.  Absccss  of  or  iihoiit  the  kidnev  um\  iuvolve  tlie  lower  spleen  or 
pioiereaSj  or  perforate  into  the  eolon,  dnodeniim,  or  stoniach.  With  tmnors  of 
the  kidney,  the  colon  may  retain  its  position  and  resonance  in  front  of  the  kid* 
nev  or  nuiv  ho  defleoted  inwardly,  leaving  a  continnons  area  of  dnllneas  in  the 
Haiik  and  pnsteriorlv. 
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Posteriorlv  the  kidnevs^ 
lie  ujKrn  the  diaphrajnn 
abovCj  the  outer  bonler  of  tho 
psoas,  the  qnadratns  him- 
hornm,  a  n  d  transversalis, 
eaeh  coveretl  h  v  itn  fascia  W 
\m\\  Tlie  twelfth  rib  crosses 
the  poaitum  of  the  kithiev  iu 
sneh  a  way  that  V:i  <*^'  more 
of  thc  or^an  ia  ahove  it,  niore 
on  the  left  side  t  ban  the 
ri^ht,  o\vin|!:  to  the  Iii^dier 
poaition  of  the  h4*t  kidnej, 
whose  npper  pole  is  over- 
happed  by  the  ek?venth  rib. 
This  relation  on  either  si  de 
18  of  gToiit  iniportaiiee,  as  tlie 
kidnev  is  Iiere  in  close  rela- 
tion,  thnni^li  tho  diaphra^n, 
to  the  plenra,  \v lio.se  lower 
limit  on  either  si  de  extends 
nearlv  horizontallv  froni  the 
lower  border  of  the  twelfth 
thoracic  vertebra,  meetinj^r 
the  twe]fth  rib  abont  »1'  2  ^*^*  from  ttie  median  line  and  the  eleventh  rib  2  in. 
fnrther  laterallv  ( Woolsey)-  In  reseetion  of  this  rib  for  more  room,  eare  mnst 
bo  nsed  ;  siniihirlv  shonhl  this  rib  be  absent  it  is  important  not  to  mistake  the 
eleventh  rib  fnr  it.  The  tips  of  the  triinsverse  processes  of  the  first  and  aeeond 
lumhar  vert«'bru'  ovorlnp  bofh  kidnovs  along  the  mesial  border,  the  first  Innd»ar 
at  alx^nt  tlie  levpl  of  the  hilnin.  Lvhi^  betvveon  tho  kidnev  and  the  <pjadratns 
Inmbonmi  are  the  last  tlioraeie  nerve,  \vliieb  is  a  |2:ood  giiide  to  the  lower  end  of 
the  diaphraprni.  the  ilio-in^iinal  and  iliohvpo^astric  ncrves,  and  tho  first  liuii' 
bar  vessels.  Later  eonsideration  M-ill  be  given  these  nerves  in  connection  ivith 
ineisiona  throntrh  the  Ininbar  ronte. 

The  viscera  in  rrdatinn  to  the  anterior  snrfaee  of  the  kidnev,  with  thc  exeep 
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FkJ,  3. PoKlTinN  OFKll»NtY  WITH  RRFKRKNrE  TO  PoftTERroR 

AiiiMiMiN'AL  Wall.     The  dotted  lioc  repreiHuitii  tho  poKitioii 
of  ihc  U^ft  kultjey. 
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tion  of  the  liver  and  stomach,  intervene  between  tbe  kidney  and  tbe  peritoneum 
so  that  the  latter  covers  only  a  limited  area  of  the  anterior  renal  surfaee,  some- 
what  greater  in  the  right  kidney  than  the  left.  The  peritoneum  covering  the 
left  kidncy  is  derived  from  that  of  both  the  lesser  and  greater  peritoneal  sacs. 
Lying  behind  the  peritoneum  as  it  does,  lumbar  incision  forms  the  method  of 
cboice  for  most  operations  upon  the  kidney.  Tbis  also  explains  why  injuries 
of  the  kidney  are  mostly  extraperitoneal  in  tbeir  symptomatology  and  on 
tbis  account  less  serious  than  corresponding  injuries  of  the  intraperitoneal 
viscera. 

The  Kidney  Fedicle. — The  bilimi  of  the  kidney,  lying  at  the  level  of  the  first 
lumbar  vertcbra,  looks  forward,  inward,  and  somewhat  downward,  bringing  the 
thieker  posterior  lips  somewhat  nearer  to  the  median  line.  Into  tbis  aperture 
enter  or  emerge  the  structures  constituting  the  pedicle  of  the  kidney.  Of  these 
the  vein  lies  in  front,  the  artery  between,  and  the  ureter  and  pelvis  behind  and 
somewhat  below,  making  the  pelvis  of  the  kidney  most  accessible  from  behind. 
In  addition  tliero  are  a  large  number  of  lymphatics,  a  quantity  of  connective 
tissue,  and  nerves  derived  from  the  renal  plexus,  which  in  tum  is  derived  from 
the  šolar  and  aortic  plexuses  and  the  lesser  splanchnic  nerves.  The  renal  plexus 
is  closeIy  associated  with  the  spermatic  plexus  in  the  male,  with  the  sympathetic 
ganglia  supplying  the  intestine  and  bladder,  and  with  the  upper  lumbar  nerves, 
this  association  accounting  in  large  part  for  the  testicular  pain,  the  intestinal 
and  vesieal  tenesmus,  and  the  lumbar  radiations  that  so  frequently  accompany 
affections  of  the  kidney.  The  renal  artery  is  large  beyond  proportion  to  the  size 
of  the  organ — about  the  size  of  the  brachial.  Owing  to  the  position  of  the  aorta, 
it  is  shorter  on  the  left  than  on  the  right  side,  where  it  crosses  behind  the  in- 
ferior  vena  cava.  Before  reaching  the  hilum  or  at  the  hilum  of  the  kidney, 
each  artery  divides  into  from  2  to  5  branches,  which,  arranged  in  an  anterior 
and  posterior  group,  pass  re8pectively  to  the  ventral  and  dorsal  halves  of  the 
kidney,  entering  its  substance  through  the  sinus  as  smaller  branches  which  lie 
in  the  intervals  between  the  pyramids — the  interlobar  arteries.  The  anterior 
group  of  these  arteries  lies  in  front  of  the  pelvis  of  the  ureter,  the  posterior 
group  niav  pass  behind.  Ali  lie  behind  corresponding  branches  of  the  vein. 
These  arteries,  howevcr,  are  subject  to  variations  in  over  40  per  cent.  of  cases, 
i.  e.,  irre^ilarities  in  number,  in  plače  of  entrv,  in  relations  to  surrounding 
structures,  etc.  Frequently  an  extra-aortic  branch  passes  either  to  the  hilum 
of  the  kidnev  or,  most  often,  to  its  lower  pole — a  possibility  to  be  borne  in  mind 
in  li^ation  of  the  pedicle.  Having  entered  the  kidney,  the  interlobar  arteries 
of  the  anterior  and  posterior  group  are  es8entially  end  arteries  and  do  not 
anastomose  extensively,  dividing  the  kidney  into  anterior  and  posterior  halves, 
each  of  practicallv  independent  blood-supply  and  the  anterior  somewhat  larger 
than  the  posterior  half  in  4/5  of  cases. 

Bet\veen  this  anterior  and  posterior  vascular  division  lies  the  ex8angiiinated 
renal  zone  of  ITvrtl  or  avascular  zone  of  Brodel,  U8ually  about  2/5  in.  posterior 
to  the  convex  border  of  the  kidnevs.    It  is  through  this  zone  that  the  kidney  is 


iisuallv  incišed  in  nophrotomj  ur  JiephrolitliutoHiy.  In  about  a  fifth  of  the 
easeii  this  zone  maj  lie  anterior  to  tlie  cQnvex  LRirder*  The  relativc  position  of 
the  20iie  mav  be  recogiiized  roiighlj  by  the  fact  that,  when  posterior,  the  kid- 
nevs  show  roiuided  in  front  with  pnisatiiig  arteries  at  the  anterior  hihuiij  the 
poiiterior  Burfare  is  Hat  aiiJ  sho\vs  dt^ep  iiotching  in  whieh  the  pelvis  iic^s.  The 
deeper  this  notch,  the  further  poaterior  is  the  vascular  divii^ion  (Cnllen  and 
Derge).  Aceonipanving  the  arteries  in  their  divisions  are  the  reiial  veina  in 
front.  Owing  to  the  proximity  of  the  ascending  cava  to  the  ureteral  pelvis  on 
the  right  side,  the  vein  here  is  very  short  and  retpiires  particnlarlj  eareful 
nianipiilation  in  removing  the  organ  from  this  side.  It  haa  freqnently  becn 
torn.  For  tlie  same  reason,  throinhosis  of  the  inferior  cava  of  neophistic  origin 
from  the  right  kidney  is  more  prone  to  oeeur.  The  leffc  renal  vein  has  eniptving 
into  it  the  spermatic  vein  of  the  same  side* 

The  TTreterB  and  Ureteral  PeMi.— Tlie  pelvis  of  tlie  nreter,  eomposed  iisnal!y 
by  the  jnuction  of  a  sniailer  iipper  part  from  the  snperior  pole  and  a  larger 
lower  part  from  the  inferior  3/5  of  tho  organ,  liea  partlv  intrarenal,  hnt  niostlv 
extra  renal  a  t  the  posterior  inferior  part  of  the  kidnej  pedicle.  It  narrows  as  it 
deseendiJi  and  hec^onios  the  ureter  proper  opposite  the  lower  poie  of  the  kidney. 
From  here  the  nreters,  abont  12  in.  in  length  and  1/5  in.  in  caliher,  convergo 
as  they  descend  retroperitoneallv  to  the  hrira  of  the  pelvis,  which  thcv  cro^is 
near  the  sacro-iliae  joints  at  points  about  2  in.  a  pa  rt.  In  this  coursc  tliey  lie 
on  the  psoaa  mnsele,  and  cross  the  genitocrnral  nerve  and  the  e<tnimon  or  ex- 
ternal  iliac  arterj  at  the  brim  of  the  pelvis.  They  then  follow  tlie  r/iirvo  of  tlio 
posterior  pelvic  wa]l,  ahont  panillel  with  the  šidea  of  the  sacnnn,  and  erosn  the 
extcrual  iliae  arterv  to  a  point  abont  level  with  the  spine  of  the  ischinm.  From 
hero  on  the  coiirse  differs  in  the  male  and  female.  In  the  malc^  tlie  nretera  lie 
in  the  parietal  attachnient  of  the  p<istcrior  false  ligament  of  the  hladder,  run- 
ning  forward  and  inward  and  entering  the  base  of  t!ie  bladder  in  front  of  the 
Hpex  of  the  sem  i  na  1  vesiek\  about  114  in.  from  its  fellow  of  the  opposite  si  d  3 
and  IV^  in,  hehiud  the  prostate.  In  the  female  tho  nreter  is  surrounded  hy 
nnnierons  veins  from  the  nterine  and  vaginal  p]exnses:  it  lies  in  the  hnse  of  tlie 
broad  liganient,  passes  abont  Vii  i^i-  tt>  the  laiter  side  of  the  lateral  ftjrnix  of  the 
vagina,  ineliiics  forward  from  the  lateral  vaginal  wall  to  the  vesicovaginal  inter- 
apace,  and  termi nates  in  the  bladder  oppositc  the  middle  of  the  front  wall  of 
the  vagina.  In  this  eourse,  it  is  crosscd  in  front  bv  the  nterine  arteries  at  tho 
level  of  and  abont  %  in.  distant  from  the  cervdx  nteri.  Both  ureters  traverse 
the  waV[  of  the  bladder  obliqnely  for  about  %  '^i-  ^'^^  open  internallv  about  1  in. 
from  eaeh  other.  In  their  eonrse  thev  aro  adhercnt  to  tho  o  ver  ly  ing  peritonenm 
and  strip  up  with  it  from  the  nnderlving  muscles,  Thev  prcsent,  nsuallv,  3 
fairly  constant  constrictions.  The  first  ia  abont  2  in.  from  the  pelvis  of  the 
kidney  (Brnee  Clark).  The  middle  is  at  tlie  point  \vhere  the  nreter  crosses  the 
iliac  vessels,  the  third  and  narrowest  is  in  its  eourse  throngh  the  bladder  \vall 
and  orifiee,  where  the  cirenlar  fibers  form  a  sphincter.  The  loose  eonneetivo 
tii^sne  surrounding  the  nreter  is  rieh  in  Ivmphatic  vessels,  perhaps  accounting 
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for  tlic  ascendiiig  coiirse  of  tuberculosis  primarily  located  in  the  genitalia  of  the 
male. 

The  Kidney  Capsule. — The  kidney  is  surrounded  by  a  closelj  fitting,  thin, 
sinooth,  librous  tunic,  normally  attached  to  the  kidncj  substance  only  by  minute 
capillary  vcssels  and  fine  connective-tissue  processes;  hence,  as  a  rule,  stripping 
casily  from  the  surface  of  the  normal  organ  with  little  bleeding.  This  fibrous 
capsule  is  continuous  at  the  sinus  with  the  elastic  tissues  of  the  calyce8  and 
pelvis  of  the  organ.  About  this  capsule  is  a  considerable  layer  of  loose  areolar 
tissue  which,  in  adult  lif e,  usually  contains  a  great  deal  of  f at :  this  is  the  tunica 
adiposa  or  perirenal  fatty  capsule,  and  normally  constitutes,  with  the  intra- 
abdominal  pressure,  one  of  the  main  supports  of  the  kidney.  In  addition  to  this, 
Zuckerkandl  and  Gerota  ha  ve  described  a  second  or  pararenal  fatty  layer  which 
is  a  continuation  of  the  subperitoneal  fascia  of  the  abdominal  wall.  At  the 
outer  border  of  the  kidney  this  splits  into  a  retrorenal  layer,  which  joins  the 
fascia  anterior  to  the  quadratus  lumborum  and  vertebrse,  and  a  prerenal  layer 
passing  between  the  kidney  and  peritoneum  and  joining  the  fascia  over  the 
great  vessels  in  the  mid-line.  These  have  only  fine  connecting  bands  which  run 
through  the  perirenal  fat  to  the  fibrous  capsule.  It  is  only  fair  to  say  that  such 
a  division  into  lavers  is  rather  hard  to  make  out  in  the  usual  čase  which  comes 
to  operation.  Through  the  fatty  capsule  the  kidney  is  exposed  and  readily 
enucleated  unless  attached  firmlv  as  the  result  of  inflammatory  adhesions.  If 
the  fatty  capsule  is  scaiitv,  however,  it  may  present  almost  the  appearance  of 
peritoneum  or  transversalis  fascia.  In  this  tissue  are  developed  the  perine- 
phritic  abscesses,  and  their  spread  and  rupture  may  take  several  courses  from 
close  contact  with  the  various  anatomical  structures  present,  although,  strange 
to  say,  their  rupture  is  rarely  through  the  peritoneum. 


THE  OPERATIVE  EXP0ST7RE  OF  THE  KIDNET 

The  frec  exposure  of  the  kidney  in  any  operative  procedure  will  vary  in 
dogroe  aceording  to  the  cxtent  of  the  operation  to  be  performed. 

ABDOMINAI«  TRANSPEBITONEAL  METHOD 

In  the  earlv  davs  of  kidney  surgery,  when  operations  were  necessarily  hur- 
ried,  technic  poorly  developed,  and  diagnosis  meagerly  confirmed,  as  com- 
parcd  witli  the  laboratory  facilities  of  the  present  time,  the  abdominal  trans- 
peritoneal  metliod  of  reaching  the  kidney  was  frequently  chosen  as  aflFording 
readv  access  to  the  renal  vessels  and  expediting  the  completion  of  a  difficult 
operation.  The  dangers  of  such  an  exposure  render  the  proceduro  unjustifiable, 
except  in  a  verv  few  cases  at  the  present  time.  The  kidney  is  e88entially  a 
rctroporitoneal  organ — it  is  logical  to  remove  it  through  the  lumbar  incision. 
The  transperitoneal  method  increases  the  shock  of  the  primary  operation;  in- 
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creases  the  danger  of  lacerations  of  the  renal  vessels,  vena  cava,  and  even  aorta, 
if  firm  adhesions  to  the  posterior  wall  are  met  with ;  jeopardizes  the  eirculation 
in  the  colon  through  incision  or  later  pressure  of  blood  clot  on  the  mesocolon ; 
lay8  the  pcritoneum  open  to  infection  by  attaeking  an  organ  the  lesions  of  which 
may  be  quite  unsuspectedlj  septic,  and  makes  any  secondary  operation  much 
more  dangcrous. 

The  U8C  of  the  method  may  be  justified  in  (a)  the  removal  of  very  large 
solid  tumors  of  the  kidnev ;  (b)  in  those  cases  of  tranma  to  the  abdomen  or  lum- 
bar  region  wherc  intraperitoneal  bleeding  from  the  kidnev  is  suspected,  or 
where  other  hemorrhage  from  intra-abdominal  viscera  is  probable;  (e)  in  those 
few  cases  where  a  distinet  mesonephron  makes  the  kidney  an  essential]y  intra- 
abdominal  organ. 

LUMBAB   BOirrE 

Anatomical  Considerations. — In  exposing  the  kidney  through  the  lumbar 
roiite,  or  through  a  combined  lumbar  and  abdominal  operation,  the  importance 
of  the  museles  and  nerves  of  this  region  should  be  emphasized.  Filling  the 
groove  at  either  side  of  the  spinal  furrow  and  extending  outward  about  2  iri., 
we  have  the  erector  spina)  muscle,  surrounded  by  the  dense  posterior  and  middle 
layers  of  the  lumbar  fascia.  Lateral  to  this,  and  in  the  superficial  layer  of 
museles  of  this  region,  are  the  latissimus  dorsi  and  the  extemal  oblique,  the 
former  or  moro  mesial  fusing  with  the  posterior  lavcr  of  the  lumbar  fascia,  its 
fibers  running  upward  and  outward  toward  the  angle  of  the  scapula.  The  fibers 
of  the  external  oblique  here  are  practically  vertical.  Beneath  this  superficial 
laver  is  the  intemal  oblique  with  its  partial  origin  from  the  lumbar  fascia.  The 
fibers  of  this  muscle  run  upward  and  outward.  The  deepest,  or  third  layer  of 
museles,  overlying  this  region,  shows  laterally  the  transversalis  and  its  aponeu- 
rosis  fusing  about  3  in.  from  the  spines  with  the  middle  and  anterior  lavers  of 
the  lumbar  fascia,  which  here  inclose  the  quadratus  lumborum.  The  trans- 
versalis fibers  here  are  directed  practically  horizontally,  the  fibers  of  the 
quadratu8  upward  and  slightly  inward  toward  the  mesial  lino.  This  latter 
muscle  extends  outward  about  a  third  of  its  width  beyond  the  erector  spinse  or 
about  1^/4  in.  laterally.  Of  these  museles,  the  outer  border  of  the  erector  spinsB 
forms  an  easily  felt  landmark  for  lumbar  incisions,  while  the  outer  border  of 
the  quadratu8  lumborum  is  a  most  valuable  landmark,  once  the  incision  has 
been  made. 

Lving  in  front  of  tho  quadratus  lumborum,  but  behind  the  anterior  laver 
of  its  slieath,  are  the  twelfth  thoracic  and  iliohvpogastric  and  ilio-inguinal 
nerves,  important  structures  to  spare  in  any  incision  in  this  region.  These 
nerves  pierce  the  transversalis  close  to  the  lateral  margin  of  the  quadratus,  and 
the  twelfth  thoracic  nerve  nins  obliquely  downward  and  forward  between  tho 
transversalis  and  intemal  obHque  museles  to  the  rectus.  The  iliohvpogastric 
jind  ilio-inguinal  nerves  maintain  relativelv  the  same  diroetion  as  the  twelfth 
thoracic  at  a  slightlv  lowcr  level,  but  pierce  the  intemal  obliquo  at  a  point  just 
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in  front  of  the  anterosiiperior  spinOj  and  from  bere  on  lie  b€tween  the  internal 
and  extemal  obIique  raiisclea.  Ali  are  accompanied  by  vessela  of  small  im- 
portance  from  the  stirgical  standpoint. 

In  general,  it  mav  be  said  that  no  Itimbar  kidnev  incision  should  cut  the 
dense  faseial  sheaths  snrroundinj!:  the  erector  spina?,  as  suppiiration  bere,  if 
infection  oecurs,  is  apt  to  be  prohinged  and  tcdioiia.  A  nearlj  vertical  incision 
tliroiiirh  the  on  ter  seinnent  of  the  qnadratiis  liimbonini  mnst,  of  necesaitVt  en- 
danger  the  n(*rves  iviiig  on  its  anterior  aspoct,  nnless  extreme  eare  is  taken. 
Thia  is  especially  trne  if  mucb  room  for  cxploration  or  manipnlation  is  needed* 
The  incisions  of  clioice,  then,  for  operations  whieh  involvo  a  good  expo9nre  of . 
the  kidney  are  the  obliqnely  vertiea!  paralleling  the  eourse  of  the  iliobvpogastric 
nerve  and  jnst  ahove  it,  or  the  slightlv  obUqne  transverse  incision  about  1 
finger's  hreadth  below  tbc  last  rib  and  below  and  parallel  to  the  twelfth  thoracic 
nerve,  whieh  mny  cross  the  wonnd  in  its  anterior  extension»  bnt  ean  easilv  be 
retraeted  npward  and  saved. 

With  these  considerations  in  raind,  we  maj  proeeed  to  a  brief  description  of 
the  varioiis  incisions  for  expo8nre  of  the  kidnev  by  the  hunbar  roiite. 

Preliniinary  Measnrcs. — The  patient  maj  lx?  placed  in  the  prone,  the  lateral, 
or  the  semiprone  position.     Tn  the  prone  position,  a  large  pillow,  air  ciisbion. 


P'it;.  4  —Position  of  Patient, 

or  siind-bag.  covered  with  a  small  pillow  sboiild  be  placed  bencatb  the  ahdonien, 
in  order  to  widen  as  mnch  as  possible  the  costo-iliac  spacc  and  support  or  lift 
the  kidnejs  into  the  field  of  oporation.  Sncb  abdomina!  pressnre  is  not  to  be 
recoinmended,  and  the  lateral  or  semiprone  position  in  which  the  patient  liea 
witb  bis  aoiind  sidc  on  the  table,  h  is  nnder  leg  well  flexed  as  to  knee  and  thigh, 
and  the  iipper  leg  less  so,  is  nmcb  preferable*  Tf  now  the  adjnstable  kidnej  or 
gall-bhidder  platform  niiderlies  the  sound  side,  between  costal  margin  and  ilium, 
tbe  elevafion  of  this  platform  \vill  eause  a  marked  lateral  flcxion  aiid  will  cor- 
respondinglv  inerease  tbe  costo-iliac  space  in  wbich  tbe  incision  is  to  be  made* 
Tbe  same  po,sition  mu  v  be  easilv  attaiiicd  bv  the  nsc  of  1  or  2  sand-bags.  When 
siitnre  of  the  woiind  is  begun,  these  siipports  sbonld  naturallv  be  removed. 

The  snrgeon,  in  tmy  Inmbar  ineisvon,  stands  at  the  back  of  the  patient,  bis 
first  assistant  oppo^ite  fiUMnir  the  patient  and  readv,  if  neeešsarj,  to  aid  in  the 
deliverv  of  the  kidnev  into  the  wound  h  v  pressnre  of  fingers  or  fist  against  th^ 
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abdomcn.  We  will  presiippose  on  tho  part  of  the  surgeon  a  kiiowledge  of  tlie 
fimctional  activity  of  each  kidney  and  a  correct  diagnosis  as  to  the  organ  which 
is  the  site  of  the  pathological  lesion,  although,  even  in  these  davs  of  refined  and 
advanced  diagnosis  by  cjstoscopj,  X-ray,  etc,  an  occasional  čase  may  be  en- 
coiintered  where  exploration  of  the  healthy  side  may  first  be  considered  neces- 
8ary.  Even  then,  2  himbar  incisions,  one  for  cxploration  of  the  apparently 
sound  side,  and  the  second  for  tho  operative  treatment  of  the  diseased  side,  are 
imieh  preferable  to  any  transperitoneal  metliod  of  reaching  both  kidneys  through 
1  incision,  becaiise,  when  sueh  exploration  is  deemed  advisable,  the  čase,  as  a 
m  le,  prescnts  a  secondary  bladder  condition  that  has  made  cystoscopy  difficult 
and  nncertain — usually  a  tuberculous  condition,  where  the  diagnosis  of  the 
condition  of  1  side  is  certain  but  the  involvement  of  the  opposite  side  is  un- 
certain. 

Variety  of  Incisions  for  Eiposnre  of  the  Kidnejs. — Probably  no  region  of  the 
bodv  has  been  incised  in  tnore  different  directions  than  the  himbar  region.  In 
the  development  of  the  surgery  of  this  region  the  kidney  has  been  exposed  by 
vertical  incisions  and  transverse 
incisions,  and  triangiilar  incisions 
varving  ob]iqiicly  between  the  2, 
with  bases  both  at  the  costal  mar- 
gin  and  iliac  crest,  by  trap-door 
incisions  and  curved  incisions  with 
the  convexity  of  the  ciirve  both 
forward  and  backward.  Grad- 
ually,  from  this  miiltitude  of  in- 
cisions, have  been  evolved  the  3  or 
4  which  represent  the  types  most 
in  lise  at  the  present  tirne,  and 
among  these  the  surgeon^s  choice 
miist  be  determined  by  the  nature  of  the  operation  undertaken  and  the  condi- 
tioiis  met  with  in  the  course  of  its  cxeciition. 

Three  tvpes,  then,  will  be  described  in  some  detail  and  only  mcntion  made 
of  some  of  the  others : 

(A.)  Longitndinal  (Simon)  Incision. — This  was  one  of  the  earliest  incisions 
and  stili  maintains  a  well-de8erved  popularity,  especially  in  fixation8  of  the 
kidney.  The  landmarks  are  the  last  rib,  ascertaincd  best  by  counting  down- 
ward  from  above,  and  the  outer  border  of  the  erector  spina  miiscle.  Just  out- 
sido  of  tlie  outer  bordor  of  this  musclo  make  a  vertical  incisicm  extending  from 
the  last  rib  to  a  point  jiist  above  the  crest  of  the  iliiim.  Soction  of  the  skin  and 
siiperficial  tissue  is  made  withoiit  any  hemorrhage  of  note.  The  siiperficial 
fascia  overlying  the  superficial  muscle  plane  is  incised  in  the  same  direction  as 
the  skin  cut,  and  the  fibers  of  the  latissimus  dorsi  exposed,  thinner  and  more 
aponeurotic  1k»1ow,  hellving  out  8omewhat  above.  Thoso  fil)crs  mav  be  split,  as 
thev  are  only  8lightly  oblicjue  to  the  direction  of  the  woiind.     Beneath  is  ex- 


Fio.  5. — Tracinus  of  Lumbar  Incision.  A,  Ver- 
tical (Simon);  B,  lumbar  oblique  (Borgrnaiin  and 
Israel);  C,  tiansvcrso    (Johnson  and  Blakc). 
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posed  the  sheatli  of  the  quadratii8  lumborum,  if  the  incision  has  been  kept  well 
outside  the  erector  spina?.  This  sheath  of  the  quadratus  maj  be  ineised  fully 
along  the  outer  border  of  the  miiscle  for  its  entire  len^h,  preferably  beginning 
below  and  avoiding  the  region  of  the  last  rib  nntil  the  finger  may  guide  the  dis- 
section  here ;  or  the  incision  mav  be  made  in  the  sheath  over  the  muscle  and  its 
fibers  separatcd  in  a  nianner  similar  to  the  latissimiis  dorsi.  In  either  čase, 
the  location  of  the  twclfth  thoracic  and  iliohvpogastric  and  ilio-ingninal  ncrves, 
betweon  tho  muscle  and  its  antcrior  sheath  and  picrcing  the  transversalis  close 
to  the  outer  border  of  the  quadratus,  should  be  reniembered.  Tliese  are  re- 
tracted,  if  possiblc ;  connected  bv  a  simplo  neurorrhaphv  if  cut  (Edebohls)  ; 
and  their  inclusion  in  sutures  carefully  avoided  as  a  possible  cause  of  serions 
neuralgic  pains  later  along  their  distribution. 

The  perirenal  fat  is  now  exposed  bv  incision  through  the  transversalis  fascia 
or  anterior  laver  of  tho  fascia  lurnbonim.    The  fat  bulges  into  the  wound,  and 


Fig.  8. — Incision  Carribd  Throuoh  Skin  and  Fascia  FiXP08iN0  Musculab  Plane. 

niav  be  easilv  torn  through  to  expo8e  the  kidnev.  This  niav,  if  mobile,  be 
dolivercd  upon  the  back  and  further  procedure  detemiined,  but  this  incision, 
as  described,  givcs  very  littlo  leeway  for  the  more  difficult  operations.  How- 
cver,  it  mav  be  enlarged  in  several  ways:  First,  by  a  prolongation  anteriorly 
at  any  Icvol ;  second,  bv  transvorse  division  of  some  of  the  fibors  of  the  quadratu8 
lumborum;  third,  bv  prolongation  upward  with  subperiosteal  rcsection,  or  with 
simple  fracturo  of  the  last  rib.  On  account  of  these  frequent  neccssities  for 
onlargemcnt  of  the  wound  and  the  po8sibility  of  dividing  tho  nerves  mentioned 
— in  fact,  the  probabilitv  unless  great  čare  be  exercised — ^I  riither  lean  toward 
tho  inoisions  noxt  described. 

(B.)  Lumbar  Obliqne  Incision  (Bergmann-Israel) . — This  incision  is  without 
doubt  the  most  popular  and  most  widely  used  of  ali  tho  lumbar  incisions.  The 
landmarks  are  variouslv  given  by  diflFerent  authors,  but  the  following  description 
illustrates  with  slight  variation  the  type  followed  in  practicallv  ali: 

From  the  outer  edge  of  the  erector  spina?,  on  a  level  with  the  twelfth  rib, 
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tlie  hiL-ision  iji^  carried  diUVUvvaiMi  iuid  iMinviird  t<»  n  poiiit  a  liu^er*s  breatltli  above 
the  highest  poiiit  of  the  iliae  crmt.  Ilere  tlie  iiiL-ision  raay  temiinate  or  be 
prulonged  furtber  toward  the  junction  cjf  tlu!  onter  and  middle  thirds  of 
Pfmpart's  liii^onieiit.  Tlip  oxtent  of  tlie  ini^ision  rrmst  he  deteniiiTied  by  tho  i 
eoiiditioiis  met  witli.  In  uviieru!,  explnnitinn  inav  he  invtiitiplished  tbroiigb  ani 
ineiaion  4  to  4Vj  in*  in  li'iifrtb,  and  tbeu  tlit^  incision  proloiiged  at  its  lower 
aiigle  to  iiipet  tlip  indieatioMs,  \Vbile  tliis  leugtb  miiilit  do  for  a  nppiiroj:>exy, 
it  would  be  fonnd  niHch  too  sbort  for  tlie  renioval  of  a  large  renal  tninor  or 
perbaps  even  for  a  kidnej  exp]oration  m  au  obese  individualj  where  not  oiily 
the  abundaiice  of  subcutnoeous  fat,  biit  tbc*  f»xcess  of  perirenal  fat  as  well  must 


Fia.  9- — iNejsioN  Carried  Throdoh  Muhclk  Plane  ExPofti?rG  OnApHATtrs  LuMBORtm  Pobtbriom-t, 
Internal  Odliqde  Anteriorly^  th£  Apuxeuiiosis  of  thk  Tranbverbalth  Bei^w. 

plav  a  birge  part  in  relativelv  dcpreasiug  tbe  sizc  of  the  woinid.  The  iiieii^jon 
18  deepcned  tbrcniirh  the  first  mii^^ele  plane,  latissinnis  dorsi  above  and  exteriml 
obliqiie  beIow,  then  throur-b  U\e  set^ond  musele  plane  of  internal  oblicjiie.  The 
aponeurosipi  of  tbe  traiisversalis  and  its  ninselo  fihers  toward  tbe  anterior  end 
of  tbe  wonnd  are  tben  in<'ised  fnnii  a  point  .sliij^btlv  helow  tbe  siiperior  end 
of  the  wound.  The  eKtension  of  the  wniiiid  at  this  end  niav  more  carefnllv  be 
aecomplished  br  inserting  the  finirer  heneatb  the  aponeiirosis  and  earrviiig  tbe 
incision  npward  over  tbe  ^lidini;  fini;:cr,  thns  avoidiuj^  a  blind  incision  which 
maj  injnre  tbe  pleura.  The  iliobvposrastrie  and  ilio-in^ci^inal  nerves  are  held 
by  tbe  retraetor  with  the  posterior  seetioned  miiseles,  tbe  twelftb  intercostal 
witb  the  anterior.    The  transversalis  faaeia  is  tben  inei.sed  and  tbe  perirenal  fat 
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Fio.  IO.^Tranbvibmalj*  Fa«cia  Incisko  and  thb  Frrirenal  Fat  Lm«  Expobvd. 

lies  oKpoaed  in  tlie  woimd.  Alvvtivs  ineise  tliis  last  fascla  first  ib  tlic  posterinr 
part  of  the  woiind,  tlien  prolong  the  incision  with  a  tin^^er  giiidiiig  it  beneatli. 
If  this  procedure  is  followed,  iio  danger  of  opcning  tlic  peritoneum  will  bo  met, 


Fig.  1L — CArstrt.E  of  TttB  Kii>n»y  Ftri.Ly  E^poskd, 

even  in  those  cascs  wlieri%  tlircjni-h  iht*  a^ency  of  a  rpinarkablj  mobile  kidney,  it 
nmy  ha  ve  come  to  lie  far  poster  iorlv. 

The  perireual  fat  turu  through,  the  kiduev  is  expo8ed,     Should  this  iiioJBiou 
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need  eniarging,  it  may  be  done  by  prolonging  the  entire  vvoiiod  at  the  lower 
angle,  as  for  folluwiiig  out  the  ureter,  or  at  the  upper  angle,  by  extending  it  to 
tbe  rib  and  possiblv  resecting  this,  by  liberating  it  by  incision  throiigh  tbe  costo- 
vertebral  ligaiiicnt,  or  by  a  liberating  incision  posterioriv  tlirougb  the  fibers  of 
tiie  quadratus  liniiboniui.  In  this  connection,  it  might  be  said  that,  Tvhile  in- 
jurv  to  the  plenra  should  always  be  giuirded  against,  with  every  čare  as  to 
technic,  vet,  \v\wn  oceiirring  in  the  coiirse  of  the  incision  before  infections 
material  froni  tlie  kidBey  bas  (>8caped  into  the  woiind,  no  hanii  need  result  in 
žinv  ease.  Tbe  huig  remains  in  apparentlv  nonual  jstate  and  sbows  no  signa  of 
eolbipsc*     The  openings  are  naturallv  closed  ininiediately,  and  apparentlv  no 


% 
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Fig.  12.^ — Kidnet  AppEAfUNa  tn  tbk  WotrND. 


hariii  resMlts.    Nor  is  tbe  postoperativo  p<*riod  utteiicied  bv  anv  nntoAvard  eonipli- 
cations  attributable  to  tbis  eause. 

In  conjnnction  with  tbe  above  iuei^tioii,  \ve  wisb  to  refer  to  tbe  bimbar  in- 
cision as  deBcrihed  by  W.  T*  Mavo  (I)  In  JiHnijiry,  11^12. 

*'In  203  limiluir  iiiciBions,  it  was  found  ne(x^ssary  to  out  tbr  twolfth  rib  in  51  cases. 
Iii  iiijiny  eases,  whne  exposiiig  thf  post<^rior  holf  of  the  twe!ftli  rib  for  division,  we  ob- 
pervcd  that  as  soon  as  the  muscular  and  fibrmis  attaobments,  rsperially  the  qaadratus 
luralionim  and  the  lateral  arcnnte  liprnmrnt  binding  the  twdfth  rib  to  the  tranAverse 
procpss  of  the  first  lumbar  vertebra,  we.re  divided,  the  neeessity  for  rib  division  dia- 
nppeiired.  Jiy  pnttin^  n  retraelor  nnder  tbe  nn^le  of  the  twelfth  rib,  the  nppi^r  margin 
of  tlie  wouiid  in(dudin|?'  tbe  rib  wiis  so  mobibzed  that  expošure  of  the  kidnej  and  pcdide 
wns  qnif'kly  aceomplished." 
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Mayo's  dcscription  of  tliis  iiicision  f()llows: 

"Begimiin^  at  a  poiiit  2  to  2%  inehcs  lateral  to  the  dorsal  spine  near  the  outer 
margin  of  the  orcctor  spiiiaj  muscle,  a  longitudinal  incision  is  made  2  to  3  inehea  in 
length  through  the  skin,  superficial  fascia  and  posterior  la.vcr  of  the  himbodorsal  fascia 
covering  the  ercctor  spinse.  The  incision  lit»s  behind  the  twelfth  rib  from  the  angle,  if 
presont,  noarly  to  the  head,  and  reaehes  dovvnward  to  a  pol  nt  Vi  inch  below  the  angle. 
From  this  point,  the  incision  passes  obliquely  downward  and  forward  along  the  anterior 
margin  of  tlici  quadratus  lumborum  muscle  to  a  i)oint  an  inch  above  the  crcst  of  the 
ilium  and  there,  turning,  runs  forward  parallel  to  the  iliac  crest  as  far  as  necessary. 
The  posterosnperior  lumbar  triangle  just  beneath  the  twelfth  rib  is  then  exposed  by  cut- 
ting  an  opening  through  the  external  and  intemal  oblique,  transversalis  and  latissimus 
dorsi  muscles,  exposing  the  transversalis  fascia  in  its  lumbar  portion.  This  fascia  is 
then  opened  freely,  exposing  the  perirenal  fat.  The  iliohypogastric  and  ilio-inguinal 
are  identified  and  rctracted  out  of  harm's  way,  and  the  lower  part  of  the  incision  com- 
pleted.  The  twelfth  rib  is  then  cleared  in  its  posterior  portion  upward  and  backward, 
nearly  to  the  articulation  of  the  rib  with  the  transverse  process  of  the  twelfth  dorsal 
vertebra,  and  the  pleura  pushed  upward.  By  retracting  the  erector  spinaj  on  the  one 
hand,  and  the  costal  margin  on  the  other,  a  wide  expo8ure  is  accomplished  at  the  point 
of  previous  inaccessibility.  Fsually  the  kidney  may  be  drawn  through  the  wound  with 
very  little  traction." 

While  this  incision  varies  little  in  its  lower  part  from  parts  of  the  Konig  or 
Zuckerkandrs  incisions,  its  mobilization  of  the  twelfth  rib  is  ingenions  and 
niarkcdlv  successful.  Moreover,  as  Mayo  savs,  the  rib  niay,  in  addition,  be 
fractiired  snbperiostcallj  by  a  lateral  twisting  motion,  should  any  fiirther  en- 
largeiiient  seem  nccessary. 

(C.)  Horizontal  or  Transverse  Incision. — This  incision  may  be  eompared  to 
tlio  posterior  end  of  Peau's  abdominal  incision,  or  to  the  elevated  supra-iliac 
arm  of  anv  of  the  triangiilar  incisions.  In  the  hands  of  Johnson  and  Blake  of 
Xew  York,  we  have  scen  it  result  so  well  tliat  we  think  it  woll  merits  descrip- 
tion.  The  incision  is  practically  transverse,  beginning  at  the  anterior  border  of 
the  erector  spina?  at  a  point  which  will  carry  it  a  finger's  breadth  below  the 
infracostal  margin.  This  almost  bisects  the  iliocostal  space,  falling  a  little 
above  the  mid-line,  however,  in  the  average  čase.  The  incision  is  prolonged  for- 
ward  to  the  point  corresponding  to  the  anterosuperior  spine  of  the  ilium.  The 
incision  is  deepened  in  the  same  line  through  the  latissimus  dorsi  and  external 
oblique  muscles  and  the  intemal  oblique  and  transversalis  are  cut  as  their  planeš 
are  reachod.  This  results  in  practically  a  side-splitting  exposure  of  the  lumbar 
region,  which  may  bo  enlarged  anteriorly  by  carrving  the  incision  downward 
t()\vard  the  outer  third  of  Poupart^s  ligament,  or  posteriorlv  by  incising  in  the 
line  of  the  incisicm  thee  lumbar  fascia  anterior  and  posterior  to  the  quadratU8 
Inniborum  and  retracting  this  muscle  backward.  The  twelfth  intercostal  nerve 
nuiv  be  retractcnl  with  the  muscles  of  the  superior  margin  of  the  wound,  the 
iliohvpogastric  and  ilio-inguinal  nerves  with  the  inferior  marginal  muscles. 
\Vith  retraction  of  the  last  rib,  excellent  exposure  of  the  kidney  is  accomplished 
and  the  necessarv  exploration  of  the  kidney  and  ureter  is  easy.  Moreover,  this 
incision,  while  dividing  tran8ver8ely  the  outer  planeš  of  the  muscles,  divides 
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tho  transvcrsalis  and  lavers  of  tlio  himbar  faseia  practicallj  in  tbe  plane  of 
their  fibers  and  gives  a  strong  healing  wound. 

Other  Incisions. — Otlier  incisions  for  reaching  the  kidney  through  the  lum- 
bar  rcgion  inclnde  tbe  triangiilar  incision  of  Konig,  tbe  short  arm  vertical,  the 
long  ann  abovc  tbe  iliac  crest;  tbe  trap-door  incision  of  Rardenhener,  with  a 
vertioal  outsidc  tlic  erector  spina>  iniiscle  conneotitig  2  longer  arms,  a  horizontal 
infraeostal  and  a  horizontal  supra-iliac;  and  varions  T-sbaped  incisions,  in 
some  of  wbicb  tbe  steni  goes  for\vard,  in  some  baekward!  None  accomplishes 
more  tlian  ean  be  effected  tbrougb  the  above  deseribed  incisions.  These  give 
wounds  whicb  afford  good  exposure,  good  drainage,  and  good  postoperative 
union.  Ali  involve  3  muscle  pbines,  and  their  sew-np  sbould  correspond  to 
these  3  lajers  nnless  tbe  condition  of  the  patient  demands  a  very  rapid  closure 
of  the  wound.  Personally  I  like  to  close  these  wounds  with  interrupted  sutures 
of  cbromic  catgiit  for  ali  the  muscle  layers,  nnless  I  expect  considerable  sup- 
puration,  when  it  is  wise  to  eliminate  as  mnch  cbromic  catgiit  as  possible  and 
substitute  beavv  plain  giit  for  it,  as  tbe  cbromic  giit  tends  to  kecp  iip  suppura- 
tion  nntil  discharged.  The  skin  and  subcntaneous  tissues  inay  be  closed  with 
silkworm-giit  alone,  or  witb  silkworm-giit  and  silk.  Drainage  and  further  de- 
tails  we  \vill  consider  under  specific  operations. 

NEPHBORRHAPHT:    NEPHBOPEXY 

Tbis  opcration  of  deliberately  supplying  artificial  support  to  a  movable 
kidney  was  first  done  by  Habn,  in  1881,  nnder  the  name  of  nephrorrhaphy.  It 
was  termed  nepbropexy  by  Le  Dentu  in  1889.  Prior  to  ITahn'8  introduction 
of  tbe  opcration,  such  kidneys  as  gave  rise  to  marked  symptom8  had  been  re- 
moved. 

Indications. — ^\Vithont  considering  tbe  pathology  and  diagnosis  of  movable 
kidney,  the  following  types  of  cases  mav  be  considered  suitable  for  operation : 

1.  Cases  with  a  widely  wandering:  painful  kidney,  who  are  othenvise  well  nour- 
ished  and  in  good  health. 

2.  Cases  with  siprns  of  "intermittent  bydrouepbro8is,"  or  evidence  of  well  marked 
dilatation  of  tbe  renal  pelvis  as  demonstrated  by  the  ureteral  catheter. 

3.  Cases  with  hematuria. 

4.  Cases  with  renal  pain  accompanied  by  voiniting  relieved  by  the  recumbent  posi- 
tion. 

5.  Single,  left-sided  movable  kidneys. 

6.  Cases  in  which  the  consciousness  of  the  condition  bas  given  rise  to  a  8econdary 
neurastbenia. 

Contra-indications. — Against  thosc  may  be  given  the  following  contra-indi- 
cations : 

1.  Cases  of  general  splanohnoptosis,  or  with  ptosis  of  storaach  or  liver. 

2.  Cases  of  primary  neurastbenia,  where  tbe  movable  kidney  is  only  an  added 
focus  for  attention. 
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3.  Cnscs  \vliere  tlicre  nre  no  syinptoins. 

4.  Wlu»n  the  pa  in  is  not  rolieved  by  the  rocnunbent  i)osition.  Porliaps  no  type  of 
čase  bctter  tests  the  jud^nent  of  the  siirj^eon,  as  to  wlK»n  to  operate  and  wlion  not, 
than  these.  Certainly  few  typo8  of  cases  have  their  statistics  so  adversely  infliienced 
as  to  ultimate  results  by  the  poor  choice  of  cases  for  operation. 


Aim  of  Operation. — Xo  operative  treatment  for  movable  kidnev  is  completo 
without  a  thorough  exploration  of  both  kidney  and  iiretor,  for  it  is  in  congenital 
defects  of  the  latter  or  in  anomalies  aboiit  the  vessels  of  the  hihim  that  the  sur- 
geon  freqncntly  finds  the  ctiological  factor  that  detcrmines  renal  mobilitv. 
The  presenee  or  absence  of  such  factors  detormincd,  the  kidney  is  artificially 
supported  by  anv  ono  of  a  number  of  methods,  the  choice  depending  ]argely  on 
the  taste  of  the  individual  surgeon.  Probably  no  snspension  of  the  kidney  suc- 
ceeds  in  fully  re-establishing  its  normal  anatomical  position,  but  aH  should  aim 
to  acconiplish  this  as  nearly  as  possible  in  such  a  way  that  with  healing  of  tho 
wound,  the  resulting  adhesions  and  scar  tissue  will  maintain  the  new  support. 
Varions  methods  of  renal  suspension  will  now  be  described: 

Teclmic. — The  kidney  is  exposed  through  incision  A  or  R.  The  fatty 
capsule  is  torn  throngh,  and,  if  too  abnndant,  a  part  posteriorly  excised  so  that 
it  will  not  tend  to  piish  in  betwcen  the  kidnev  and  the  lumbar  wound.  Čare 
must  be  taken  hcre  that  the  peritonenm  remains  nnimpaired,  as  in  a  very  mo- 
bilc  kidnev  it  may  so  wrap  itself  about  the  organ  as  to  make  injury  very  ea8y. 
If  opencd,  howcver,  it  is  ea8ily  closed  with  a  catgiit  ligature  or  riinning  sutnre. 
The  kidnev  is  freed  about  its  fibrous  capsule,  and  the  ureter  and  hilum  explored 
for  possible  stone,  abnonnally  Iow  vessels,  beginning  hvdronephrosis,  kinks,  etc. 
(lentlv  tlie  kidnov  is  delivercd  into  the  wound,  a  procedure  usually  easy  in  this 
claas  of  cases.  The  fibrous  capsule  of  tiie  organ  is  incir.ed  at  a  po  i  nt  ovcr  tho 
C()nvex  bordcr,  arid,  on  a  grooved  director  or  with  blunt-pointed  scissors,  the 
incision  is  carried  throughout  the  extent  of  the  convex  border.  By  blunt  dissec- 
tion  with  the  handle  of  the  scalpel  or  the  finger,  the  capsule  is  then  stripped 
back  from  either  side,  in  2  flaps,  for  a  distancc  of  %  i^«  This  will  expose  the 
parenchvnui  with  little  or  no  bleeding,  usuallv,  but  if  oozing  occurs,  it  stops, 
as  a  rule,  undcr  the  pressure  of  a  gauze  sponge.  The  cxact  position  for  the 
desired  suspension  of  tho  kidney  is  then  ascertained,  and  in  this  a  position  is 
souglit  as  high  as  possible,  but  where  tension  on  the  suspending  sutures  will  not 
be  present.  A  »iO-dav  chromic  gut  suture  or  a  silk  suture  is  then  passed  through 
the  niuscles  and  fascial  lavers  of  ono  side  at  the  upper  angle  of  the  wound,  then 
throuiili  the  fibrous  capsule  of  tho  kidney,  doubled  on  itself,  and  carried  across 
to  and  tlirouirh  the  doubled  fibrous  capsule  flap  of  the  side,  about  l/>  inch  dis- 
tant,  and  out  through  the  muscles  and  fasciie  of  this  side.  This  is  not  tied,  and 
the  endfl  are  left  long  for  the  prcscnt.  Similar  sutures  are  then  passed  in  ex- 
activ  the  samo  mannor  along  the  fibrous  capsular  flaps  to  the  number  of  2  or  3 
on  oncli  side,  and  left  untled.     Traction  on  the  ends  of  these  altogether  will  then 

bring  the  kidney  into  the  wound,  and  its  new  position  can  be  ascertained,  as 
89  C 
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well  as  the  securitj  of  tlic  conibined  sutures,  without  too  great  tension.  The 
deep  parts  of  the  woiind  in  the  back  are  then  sutured  together  in  3  muscle  lay- 
ers,  preferablj  with  internipted  chromic  gut  sutures  or  chromic  and  plain 
altemating.  The  important  kidney  suspension  sutures  are  then  tied  gently  over 
the  muscle  layers  without  too  great  tension.  The  skin  and  subeutaneous  fat  are 
closed  with  silkworm-gut  alone  or  with  silk. 

If  much  oozing  has  taken  plače  or  if  drainage  seems  necessary,  a  small,  soft 
rubber  tube  or  a  folded  rubber  dam  drain  is  left  in  for  from  24  to  48  hours, 
beyond  which  it  is  usuallv  unnecessary.  The  patient  is  put  to  bed,  with  the 
foot  of  the  bed  slightly  elevated,  about  4  to  6  in.,  and  a  small  soft  pillow  for 
comfort  is  placed  beneath  the  scapula  and  buttock  of  the  incised  side.  This 
will  keep  pressure  from  the  wound ;  and  the  position,  with  the  foot  of  the  bed 
elevated,  will  tend  to  obviate  any  possible  tension  on  the  suspending  sutures. 
This  position  is  maintained  with  a  little  relaxation  for  about  3  week8,  following 
which  the  patient  is  slowly  allowed  up,  giving  fully  1  month  to  be  up  and  about, 
with  the  further  advice  comparable  to  that  of  a  hernia  after  operation. 

During  convalescence,  the  patient  should  be  fed  on  a  diet  that  will  tend  to 
increase  the  intra-abdominal  and  perirenal  fat  so  that  the  support  of  these  may 
be  gained  as  an  accessory  to  the  operative  suspension.  With  this  kind  of  a  con- 
valescence, perhaps  longer  than  many  believe  necessary,  the  wearing  of  post- 
operative  supports  is  unessential.  Such  supports  as  exert  pressure  over  the 
wound  or  on  the  kidney  pouch  are  weakening  rather  than  strengthening  to  the 
patient,  as  any  wound  or  tissue  heals  better  and  more  firmly  under  natural  con- 
ditions  of  circulation  than  with  pressure  pads  applied  to  it.  Whether  or  not 
these  patients  should  then  follow  out  the  orthopedic  exercises  that  Hugh  Cabot 
of  Boston  recommends  for  the  elevation  of  the  infracostal  margin,  and  the  in- 
crease in  space  in  the  up- 
per  abdominal  and  kid- 
ney  segments  of  the  abdo- 
men,  must  be  left  for  the 
future  to  decide. 

The  preceding  opera- 
tion is  practically  the 
t  e  C  h  n  i  C  described  by 
Edebohls,  except  that  his 
was  usually  through  a 
muscle-splitting  incision, 
and  sutures  through  fi- 
brous  capsule  were  tied 
on  either  side.  This 
operation,  with  minor 
changcs  in  technic,  is  probably  the  one  most  followed  in  this  country  at  the 
presen  t  tirne. 

Albarran's  Operation. — In  this  operation  the  kidncy  is  exposed  through  in- 
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Fig.   14. — Fibrous  Cap(*ule  of  Kidnf,y  WmcK  iji  Sepaiiatii;o 

COMPLETELT    FWtM    ElTHEK    SlUE^    18   ClTT  ThRoUUH  MlimLE, 

Maiunu  FoifH  FuAps,  AN  Uppiia  anp  Lowek  on  Kach  Side. 


cision  B.     The  fattv  capsiile  is  torn  tliroiijnrh  and  the  fibrons  eaps^ile  exposed. 

The  kiilnev  is  liberated   and  examined  tugether  \vith   the  iireter.      Anv   ab- 

normalities  are  noted  and 

tUoir  indioiitioiL^  met.    Tii- 

cisioii  o£  tiie  fibrotis  eap- 

811  le  on  a  grooved  director 

aloiig  the  convexitv  of  the 

organ   is  then  made,   and 

the    capsiile    freed    com- 

pletelj   from    either   si  de 

aroimd  to  the  hilnin.    The 

tihrons  capsule   on   either 

side   is  then   cut  throiigh 

the  niiddle,  making  of  it  4 

iiaps,  \\\\  iipper  and  knver 

on  each  side.     The  gath- 

ered  en  d  of  eaeh  ilap  is 

then  eaiight  in  a  ehromic 

gut  Hgature,  the  ends  of 

which   are   left   long.      A 

fiill  ciirved  needle  is  then  passcd  ahoiit  the  tvvelfth  lih,  hugging  the  bone  itself, 

and  aii  end  of  the  h»ng  ligatiire  on  the  iipper  anteriur  Ihip  ia  earried  aWit  the 

rib,  Similarlj  an  eud 
of  the  pasterior  flap  lig- 
atiire \^  earried  ahnut 
tlie  same  rib  near  the 
liorder  of  t  h  e  ereetoi" 
spinie  nm^cle.  The  j^nr- 
geon  then  h^ilda  tlie  kid- 
ney  in  its  uew  position, 
"vvhile  hi  s  ašsistant  tie:^ 
these  ligatnres.  Should 
the  twe]fth  rib  bo  long, 
the  1  i  ga  t  n  res  ahont  the 
ril)  are  applietl  a  short 
distance  apart;  if  sliort, 
tliev  mav  he  applied  at 
praetically  tlie  samo 
poiut ;  if  v  e  r  y  short, 
they  may  be  passed 
alMmt  the  eleventh  rib 
or,  as  Albarran  prefers, 

attached  to  the  external  perioatenm  ♦>£  this  rib  and  t«>  th(^  eostovertebral  liga- 

ment.    Tbis  brings  the  kidney  np  under  the  ribs  to  ahont  Vli  i^s  extent     The 
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-Thja  Closing  of  THE  Abdominal  Wall  wnH  Inteu- 

RUPTED    SUTURES. 


position  of  tlie  pelvis  and  iireter,  for  free  exit  of  urine,  is  ascertained.  Any 
fatty  capsiile  \vhich  may  possiblj  interpose  l)etween  the  kidney  and  the  pos- 
terior  abdominal  wan  is  either  pushed  well  below  the  kidney  or  excised.     The 

ends  of  the  ligatures 
abont  the  lower  cap- 
sular  flap  are  then 
bronj»:ht  thronp^li  the 
miisc^les  of  the  cor- 
responding  sides  and 
tied,  and  the  wound 
is  elosed. 

Suspension  by  Sn- 
tures  Through  Paren- 
cliyma  (K  ti  m  m  e  1, 
Guyon,  etc). — Tn  the 
operation  advocatecl 
by  K  ii  m  m  e  1,  the 
kidney  is  exposed 
through  a  lumbar  obliqiie  incision  and  3  silk  sutures  are  passed  throngh  the  cap- 
sule  and  parenchvma  of  the  organ  at  its  middle  and  npper  and  lower  poles,  tak- 
ing  in  abont  I14  i^-  ^f  the  parenchvma  to  a  depth  of  %  in.  along  the  convex 
border.  These  sutures  pass  through  skin,  muscles,  and  fasciae  of  each  side  of  the 
wound  and  are  left  long  until  the 
wound  has  been  elosed  in  layers; 
they  are  then  tied  across  the  sur- 
face  of  the  skin  incision.  In  the 
operation  the  fibrous  capsule  of 
the  ki(hicy  is  usually  resected  ex- 
cept  at  a  point  \vhere  the  upper 
pole  suture  takes  it  in.  In  the 
hands  of  Kiininiel,  this  method  has 
])r<)V(Hl  verv  satisfactorv.  Guyon's 
procedure  usos  .*>  doubled  catgut 
ligatures  tlirough  the  decortieated 
parenelivnia  at  practicallv  the 
samo  points  as  Iviimmel.  These 
sutures  are  knotted  at  their  en- 
trauce  to  and  exit  from  the  organ, 
and  the  ends  left  long.  The  upper  suture  is  then  passed  about  the  last  rib  or 
through  the  costovertebral  Hgament  after  the  method  of  Albarran,  and  the  lower 
sutures  tlirough  the  museles  and  deep  fascias  making  a  suspension  comparable 
to  All)arran's,  (»xcept  for  the  fact  that  parenchvma  is  involved  in  the  sutures.  In 
tving  jinv  one  of  these  sutures  passing  through  parenchvma,  the  utmost  gentle- 
ness  must  he  used,  as  otherwise  it  will  cut  throu«i:h  the  friahle  kidnev  substance. 


Fig.  17. — Suti^rkh  Pashed  Hi(out:H  Fibrous  Cap- 
sule AND  Parenchvma  of  the  Kidnev  and  Tibd 
ON  Either  Side. 
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\Vhile  tho  abovc  iiietliods  illustrate  tlio  iiiain  featiires  of  most  kidiiev  sus- 
pensions  at  the  preselit  tirne,  various  modificatioiis  of  tliese  methods  are  met 
witli  in  the  haiids  of  various  operators. 

Israers  method  takes  siitures  of  doubled  catgiit  throiigh  the  parenchjma  and 
then  suspends  the  orpiii  to  the  last  rib  subperiosteallv  by  the  oiiter  of  the  2  ends 
of  the  Hpiture  tliroua;!!  tlie  upper  pole.  AH  other  sutures  are  through  the 
I)arictal  wal]  and  ti(*d  on  the  same  side  of  the  wouiid,  none  across  the  wound. 

Joimesco's  method  comprises  an  incision  ahmg  the  iiiferior  margiii  of  the 
tvvelfth  rib,  and  the  exposnre  of  this  rib  along  with  the  kidnev.  The  fattv  cap- 
sule  is  excised  and  the  fibrous  capsnle  split  longitudinally  and  turned  back  on 
itself  from  the  outer  and  inner  donbled  eapsular  flap.  A  eurved  needle  is  then 
passed  throngh  the  skin  1  in.  distant  from  the  lower  edge  of  the  wound,  through 
the  muscles  of  the  sacrolumbar  mass,  deep  aponeurosis,  folded  inner  flap  of 
fibrous  capsule,  kidnev  parenehvma,  outer  flap  of  eapsule,  periosteum  of  ex- 
tcrnal  surfaee  of  rib,  and  the  muscles  and  skin  of  the  upper  edge  of  the  wound. 
One  eiid  of  a  si  Iver  wire  suture  is  then  drawn  through,  after  \vhieh  the  other 
ond  of  the  suture  is  drawn  through  the  same  structures  about  \^2  i^^-  distant. 
The  resiilt  is  a  rt-shaped  suture  through  aH  structures.  Two  such  sutures  are 
takeii  aud  each  end  of  the  loop  on  the  skin  has  folded  beneath  it  a  small  pad 
of  gauze.    The  wound  is  closed  and  silver  sutures  left  in  ten  davs. 

Methods  of  Vogel  and  Narath. — In  the  methods  of  Vogel  and  Xarath,  the 
twelfth  rib  is  made  use  of  as  a  direct  support  to  the  kidnev  by  passing  around 
the  rib  itself  flaps  of  the  fibrous  capsule.  Witli  Vogel,  these  2  equal  flaps  are 
cut  longitudinallj  from  the  posterior  aspect  of  the  kidnev  and  drawn  upward 
behind  the  last  rib,  then  outward  and  downward  to  be  sutured  again  to  the 
fibrous  capsule,  or  thev  mav  be  cut  as  2  longitudinal  flaps  over  the  superior 
pole  and  anterior  aspect  of  the  organ,  and  turned  back\vard  on  themselves  to 
surround  the  last  rib  and  be  sutured  to  tho  fibrous  capsule  of  the  posterior  sur- 
faee. Narath  incises  the  capsule  along  the  line  of  normal  relation  of  tho 
twelfth  rib  to  the  capsule,  and,  by  dissecting  the  upper  and  lower  folds  back  for 
a  short  distance,  brings  the  flaps  together  behind  and  over  the  rib,  thus  gaining 
a  eapsular  flap  support  for  the  organ. 

Choice  of  Procedure. — While  these  last  methods  are  ingenious  and  interest- 
ing,  most  surgeons  are  thoroughlv  in  favor  of  tho  simpler  methods  for  kid- 
nev fixati()ii.  The  results  of  a  suspension  by  Edebohls'  or  Albarraifs  technic 
are  as  uniformlv  successful  as  anv  more  elaborate  or  complicated  method. 
Eithor  one  of  these  methods  is  in  execution  fairlv  simple.  While  many  sur- 
geons fvv]  tliat  fixation  of  the  kidney  to  a  rib  entails  a  certain  risk  of  poor 
unioii  because  of  the  continued  movement  of  the  ribs  in  respiration,  cases  of 
failure  of  the  operaticm,  as  due  to  this  cause,  are  hard  to  establish.  Personally, 
I  prefer  a  suspension  to  the  posterior  parietal  muscles  alone.  Placing  sutures 
through  the  parenehvma  of  the  organ  has  always  its  attendant  risks.  The  ex- 
tent  out\var(l  of  the  caliees  is  never  an  anatomical  certaintv  and  should  one  of 
these  project  niuch  more  than  usual,  it  is  easily  pierced  by  the  rctaining  suture 
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witli  the  possiblo  establisbmcnt  of  a  uriiiarv  fistula.  Not  ahvavs  is  a  suture 
purelj  through  the  parenehvina  free  froni  the  same  risk.  Moreover,  such 
sutures  are  always  subject  to  slight  strain,  with  accompanjing  cutting  through 
of  the  friable  kidnej  substance,  and  should  no  urinary  fistula  result,  the  at- 
tendant  severing  of  blood-vessels,  even  of  small  caliber,  and  the  con8equent 
scarring  of  the  organ,  must  be  eonsiderod  a  disadvantage. 

Additional  Procedures. — Edebohls  found,  he  thought,  a  distinet  associa- 
tion  between  right  nephroptosis  and  chronic  appendicitis  due  to  the  distortion 
of  the  cecuni  and  aseending  colon  by  the  prolapsed  kidnej.  Hence  he  advo- 
cated,  in  such  cases,  himbar  appendectomv  by  opening  the  peritoneum  and  fol- 
lowing  the  longitudinal  bands  of  tho  colon  to  the  appendix.  Along  with  this, 
cxploration  of  the  bile  passages  was  also  suggestod.  While  the  first  of  these 
additional  operations  is  eaaily  accomplished  with  the  average  appendix  in  a 
very  few  minutcs,  added  to  the  length  of  the  operation,  its  adoption  must  natu- 
rally  be  left  to  the  individual  indications  met  with  and  to  the  confidence  of  the 
operating  surgeon  in  his  own  judgmcnt.  Certainly  exploration  of  the  biliary 
passagež  through  the  lumbar  incision  adds  to  the  shock  of  the  operation,  as  well 
as  to  the  disconifort  of  convalcscence,  and  should  onlv  be  undertaken  where 
specifically  indicatcd,  and  onlv  bv  the  more  experienced  operators. 

A  much  wiser  addition  to  the  operation,  to  my  view,  is  that  suggested  by  Harris, 
i.  e.,  after  conipleting  the  incision,  retract  the  edges  of  the  wound  and  observe  care- 
fully  the  asc(?nding  colon  and  the  rotroperitoneal  cavity  into  which  the  kidney  has  been 
accustomcd  to  glide.  By  a  fow  well-placed  sutures,  obliterate  this  space  by  fastening 
the  colon  to  the  postcrior  wall  (colopexy).  The  kidney  is  then  suspended  by  any  one 
of  the  various  mcthods. 

Eesults  of  Operation. — Newman  stated  that  in  his  cases  75  per  cent.  were 
cured  absolutelv,  IG  per  cent.  partially,  9  per  cent.  doubtfully  benefited,  and  in 
iy2  per  cent.  the  operation  proved  fatal.  These  rcsults  correspond  close]y,  we 
believe,  witli  the  results  of  most  operators  who  choose  their  cases  carefully  and 
conservativelv.  Even  \vith  a  good  technic,  recurrences  will  be  noted,  as  well 
as  in  a  liernia  operation.  Otherwise  the  failures  are  very  apt  to  represent  a 
poor  exploration  for  possible  constrictions,  kinks  of  the  ureter,  the  fixation  of 
the  organ  at  such  an  an?ile  as  to  establish  a  kink  or  Icad  to  the  poor  emptying 
of  the  pelvis  of  the  kidney,  or  the  poor  choice  of  the  operative  čase. 


DECORTICATION  OF  THE  KIDNEY 

Decortication  of  the  kidney,  an  operation  suggested  and  practiced  by 
Edebohls  for  the  relief  of  chronic  or  acute  nephritis  with  high  tension  pulse, 
ureniic  svniptonis,  etc,  practicallv  describes  itself  as  to  the  operative  procedure. 
Incision  and  exposure  of  the  kidncy  are  as  in  nephropcxy.  Decapsulation  of 
the  kidnev  is  completcd  with  excision  of  the  stripped-off  capsule.  The  opera- 
tion depends  for  its  success  upon  relief  of  the  intracapsular  tension  and  the 
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establishment  of  new  vascular  channels  through  adhesions  between  the  de- 
capsulated  organ  and  the  surroimding  structures.  It  has  had  various  advo- 
cates  in  different  parts  of  the  surgical  world,  but  has  never  come  into  common 
practiee  and  popularitj. 

Interesting  in  this  regard,  however,  are  the  results  of  Martini's  experi- 
ments  on  dogs  in  his  8tudy  of  the  collateral  circulation  of  the  kidnev.  Follow- 
ing  decortication,  and  after  a  period  of  months,  the  dogs  were  killed  by  bleed- 
ing.  The  renal  arterj  and  vein  were  ligated,  and  then  colored  gelatin  was  in- 
jected  through  the  aorta  and  vena  cava.  Martini  reached  the  following  conclu- 
sions : 

1.  The  new  renal  capsule  is  principally  the  result  of  growth  of  the  interstitial  con- 
nective  tissue,  and  of  the  endothelium  of  the  vessels  of  the  cortical  zone  of  the  eortex. 

2.  The  new  capsule  is  finnljr  adherent  to  the  kidney,  is  not  of  uniform  thickness, 
but  is  thicker  than  the  normal  capsule.  Its  thickness  is  greater  if  the  fatty  capsule 
has  been  removed  and  nephropexy  performed  as  well  as  decortication. 

3.  The  new  capsule  shows  no  tendency  to  shrink  or  to  sclerosis.  It  retains  its 
normal  structure  and  rich  vascularity. 

4.  Decapsulation  causes  only  temporary  phenomena  of  hyperemia  in  the  periphery 
of  the  kidney,  and  no  epithelial  degeneration. 

5.  There  is  a  temporary  decrease  in  the  secretion  of  urine  from  simple  causes. 

6.  Ligation  of  the  renal  artery  or  vein  causes  more  degeneration  and  necrosis  in 
normal  than  in  previously  decapsulated  kidneys. 

7.  The  collateral  circulation  through  the  new  capsule  can  fully  compensate  for 
the  stoppage  of  outflow  through  the  renal  vein  when  it  is  ligated ;  it  only  partly  takes 
the  plače  of  the  renal  artery  when  that  is  ligated. 

8.  Decapsulation  and  simultaneous  ligation  of  the  corresponding  renal  vein  are 
fatal. 

9.  If  both  kidneys  have  been  decapsulated  and  are  provided  with  a  new  formed 
capsule,  one  renal  vein  may  be  ligated  and  a  month  later  the  otber  also  ligated,  without 
death  of  the  animal. 

10.  A  dog  can  survive  simultaneous  ligation  of  the  artery  and  vein  of  1  kidney 
oiily,  when  the  fibrous  capsule  of  that  kidney  has  been  previously  extirpated. 

11.  The  collateral  circulation  of  a  previously  decapsulated  kidney  is  sufficient  to 
prescrve  the  life  of  a  dog,  when  the  other  kidncy  is  removed  and  the  vein  of  the  decap- 
sulated kidney  is  ligated. 

NEPHBOLTTHOTOMV 

Xephrolithotoniy,  or  the  removal  of  a  calculus  through  the  substance  of  the 
kidnev,  wa8  first  performed  by  Morris  in  1880.  Praeticed  first  as  a  conserva- 
tive  operation  of  choice,  with  ccrtain  indieations  given,  it  has  gradually  been 
rcplaced  in  a  large  number  of  cases  by  pyelolithotomy,  which  will  be  described 
later.  Even  with  recent  advances  in  the  certainty  of  diagnosis  of  renal  calculus 
bv  the  use  of  the  X-ray,  ureteral  catheterization,  functional  tests,  etc.,  there  are 
few  operationa  where  the  technic  is  so  often  modified  or  absolutely  changed 
by  the  lo<»al  conditions  met  with  on  expo8ure  and  exploration  as  this  one. 
Ilence  a  contemplated  nephrolithotomy  will,  in  the  judgment  of  the  operator^ 
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beconic  practicallv  anv  one  of  the  other  kidnev  operations  and  no  surgcon 
should  nndertake  it  who  is  not  equally  confident  of  hi  s  ability  to  proceed  to  a 
most  difficult  nephrectomj. 

Certain  points  in  diagnosis  are  important  helps  in  mcoting  indications:  Wlietlier 
the  diseasc  is  imilatoral  or  bilateral;  whether  primary  or  8oeondary  to  previous  infec- 
tion,  and  the  bacteriological  character  of  this  infection  if  possible;  the  relative  func- 
tional  capacity  of  the  2  kidnoys  and  their  ascertained  prcsence;  and  the  condition  of 
the  ureters  as  to  kinks,  stones,  or  strictures.  Most  of  these  can  be  ascertained  prior  to 
operation ;  some,  like  the  last,  should  be  corroborated  during  the  operation.  With  these 
considerations  in  mind  and  the  general  condition  of  the  patient  favorahle,  it  is  fair  to 
assert  that  every  stone  in  the  kidney  is  an  indication  for  early  operation,  excepting 
only  those  cases  which  pass  "gravel"  with  absolute  snbsidonce  of  symptoms  and  re- 
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peated  negative  X-ray  examination8.     The  negative  results  of  the  latter  in  uric  acid 
stones  niust  not  be  overlooked. 

Technic  of  Operation. — The  kidnev  is  exp()sod,  proferablv  hv  a  Inmbar 
oblique  or  transvorse  incision,  and  delivcred  on  to  the  back  so  that  its  postefior 
surface  is  exposed  to  vie\v  and  the  entire  organ  mav  be  easilv  palpated.  A 
gross  appoarance  mav  show  anv  one  of  a  varietv  of  conditions — an  apparentlv 
nornial  kidnev,  a  perinephritic  liponiatosis  with  sniall  or  atropliied  kidnev,  a 
hydrono})hrosis,  a  small  infected  calculoiis  abscess,  or  a  large  pvonephrosis. 
Eacli  miist  give  its  ovm  indication  for  procedure. 

IN  APPARENTLT  NORMAL  KIDNEVS.— Tn  the  first  tvpe,  with  the  kidnev 
delivered  on  the  back,  the  pedicle  is  conipressed  bv  eithor  the  fingers  of  the  as- 
sistant,  bv  the  rubber  protected  arnis  of  an  intestinal  clanip,  or  by  a  constricting 
ligature  of  rubber  tubing.  Wbere  feasible,  if  clamp  or  ligatnre  is  used,  it  is 
wise  to  catch  the  ureter  separatelv,  as  tbis  will  facilitate  the  later  exploration 
of  both  pelvis  and  ureter.  This  is,  of  courso,  unnecessarv  when  digital  cora- 
pression  is  eniploved.     \Vith  the  kidnev  fixed  bet\veen  the  fingers  of  the  left 
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liand,  au  incisioii  is  theii  raado  Ibruugh  the  parencliviiia  along  the  line  eorre- 
spriiiding  tu  llie  avaseuUir  KOiie  of  II  vrt  I  ur  BKidel  ( see  p.   lir),  nvcr  vvluch  the 
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ribrous  capsiile  18  8oiiiewbat  thkker  and  more  tenacioita. 

Tliis  jiieiHioii  varies  in  extent  froni  thnt  i'ec*oinioeinIed  bv 

Albarran,  \vliicb  h  IhU  intshes  in  len^tb  witb  itn  (center 

a  t  the  jiiiiction  of  tbe  iniddle  and  lnwer  thirds  o£  the 

organ,  tn  a  oomplete  balving  of  the  kidnev  snbstance* 

For  expli>ratif>n,  tbt*  snniller  undsion  is  prefemble  and  is 

(*arried  direktiv  tkrnuMli  tbo  parenrlivnni  into  tbe  lo\ver 

half  of  tbr  pr*lvis.     lln^  tingc^r  irf  then  introdnced,  and  a 

ennipk^te  ta(*tik*  pxpkiratiun  t  d"  tbr*  raliooH  of  tbe  knver 

lialf  of  tke  ptdvis  niade.     A  t  tliia  tinio  eonipres^ion  i^f  tlie 

nreter  bv  tbo  assii^tant  ur  aurgeon   is  iiuule,  so  tkat  no 

8tones  inav  slip  intu  it,  and  anv  prt^srnt  ure  forrfd  bark 

intu  tbe  ptdvis.     In  niaking  tbis  incisiun  into  tke  k>wer 

Jivision  of  tbe  pelvis,  it  is  always  the  endeavor  to  open 

first  1  of  tbe  caliees,  tben  insert  the  point  of  a  gr(xived 

director,  and  ineise  this  witk  tlie  added  inforniation  it 

givea  as  to  pelvic  topop^apbv ;  or  to  use  1  blade  of  tbe 

hbnit-pointej  seisaoi^s,  and  directed  by  this,  contimie  the 

inrision.     (ierster  reooninu-ncls  tbat  sneh  incd^^ions  be  eu- 

ku'ged  bv  ojjening  tke  inseite^l  ekisrd  Idades  of  the  scis- 

BOTSj    bobi  ing   tbat    the    danger    of    bemorrbajs^ — especiallj    secondarj — frnni 

vessels  torn  acroas  is  less  tkan  fruni  those  sharplv  sectioned,  tbe  occluding 
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LIHJON  FCm  NkPHROT- 
UMY  J  OST  PoSTIimOR 
TO  THE  LaTERAL  CoR- 
TCK  BOUDISU  OF  TRK 
KlDNSY. 
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Flo.  20,— FiNOJtR  Imtrodcced  Throuoh  aw  Incision  ik  PARfiKCJirMA  OF  KiUNKT  ExFi.omNa  TEM  Pelvis. 

r.brond>i  in  nncb  veBsel«  being  tirnier  and  less  eaailj  detacbed  in  rim  prtn^ess  of 
keiding,     TIr*-  knver  lialf  of  tke  pelvis  ha^^ing  heen  explored  \\\\\\  tlic  finger  ex' 
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ploratlon  of  the  upper  division  of  the  pelvia  is  then  made  as  inethodicallj  as 
wa8  the  lower.  Usuallv  it  will  be  fonnd  that  thia  mav  be  done  without  enlarg- 
iu^  the  ineision.  At  tiine^,  siieh  exteiision  of  the  incisioo  iipward  is  necessarv 
aud  miich  preferable  to  roii^h  man  i  pii  lat  ion  with  the  end  of  the  tinger  withiii 
the  pelvis.  The  2  hal  ves  of  the  kidncn-  mav  then  be  thoronghlv  palpated  bc- 
tween  the  iuternal  fin^rer  and  the  cxternal  fingers.  The  stone  having  been 
foitnd,  its  charactcr  inflnenees  further  procedure.  Tf  small  and  Iving  in  the 
pel  v  i  s,  removal  bv  stone  forceps  introdueed  along  the  gniding  finger  is  easv ; 
if  large  and  free,  the  renal  ineision  miist  he  increased  to  aeeommodate  its  re- 
moval. If,  however,  the  stone  is  large  and  irregnlar,  with  prolongations  into 
the  caliees,  lengthv  ineision  of  tho  pareneh\Tna,  to  a  point  "vvhere  freeing  the 

fltone  under  direction  of 
the  eve  is  possible,  is 
mnch  to  be  preferred  to 
foreing  it  on  t  throiigh  an 
ineision  too  small,  or  to 
breaking  the  stone  up 
into  fragments,  inasmueh 
us  the  first  method  mav 
leave  fragraents  within 
the  calices  or  in  j  ure  them 
in  their  rough  removal  of 
the  stone,  and  anv  pro- 
cednre  fragmenti  ng  the 
stone  leaves  nianv  possi- 
bilities  for  fntiire  c^lcuH, 
Should  the  stone  be  im- 
hedded  in  one  of  the  cal- 
ices, an  effort  mav  be 
made  toward  its  removal 
bj  digital  dilatation  of 
the  intrapelvic  opening  of  the  calix,  followed  by  extni8ion  of  the  stone  into 
the  peh  is  by  pressiure  through  the  kidnev  parenehvma^  and  its  removal  through 
the  original  ineision;  or  a  new  ineision  through  the  overlving  parencbjina^ 
direetlv  on  t  o  the  stone,  mav  be  made. 

\Vhere  a  large  phosphatie  caleiilus  has,  on  account  of  its  softness,  broken 
into  niimerous  pieces,  Albarran  stronglv  n:»commends  a  thorough  washing  oiit 
of  the  pelviB  and  caliee«.  With  the  asi«uranee  that  ali  sUmes  have  been  removed 
from  tlie  kidnev,  thorough  cxploration  of  the  ureter  should  be  ma^^,  and  by 
palpating  as  far  as  pcmsible,  bv  noting  anv  dilatation,  and  by  passing  a  eatheter 
df»wnward  into  tlie  bladder,  evidence  of  the  pressure  or  abseuee  of  any  small 
ralcuhiH  mav  Ik?  elicited.  Even  with  tho  opportunity  for  the  most  thoroo^ 
fligital  expInration  of  the  kidnev,  pc»lvis,  and  ureter,  the  surgeon  will  aUvavs 
find  tbat  the  presence  of  a  go^^d  radiograph  of  these  stnictures,  taken  within  a 
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21,— EjrnBE  Length  or  Parbnchtma  of  Kidnet:   Inciskd 
Ekfosino  Stoke  in  Pblvis. 


FlO.     23. — KlBKlT   IN     PoBmON,     InCISIOM    in     PaBENCHTMA    ClOSBD    wn'H    IntERRUFTSD    SuTlTBSft 

wtTH  RuaBEit   Drainaok  Tube   m    Pomrtus. 

a  small,  soft  nibber  tube  is  then  iiiaerted  i  nt  o  tlie  inost  depcndent  pa  rt  of  the 
pelvis  and  the  woimd  iB  the  kidnej  carefullv  elosed  by  plain  gtit  sutures  throiigh 
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the  capsule  and  pareiiclivina,  tlic  tubo  comiiig  throiigli  1  aiigic  (»f  tlic  w(mnJ. 
Such  drainage  will  take  čare  of  any  oozing  into  the  pelvis  tliat  may  follow  the 
operation  or  any  infection  that  maj  have  been  present  and  may  be  removed  at 
the  end  of  3  or  4  days,  if  conditions  are  favorable.  With  this  tube,  a  socond 
drain  to  the  outside  of  the  kidney  is  hardly  necessary,  nnless  perirenal  oozing 
is  considerable  or  damage  to  the  fat  has  been  marked.  The  musclos  and  skin 
are  then  closed  in  layers  and  the  operation  conipleted. 

IN  CASES  SHOWTNG  PERINEPIIRTTIC  LTPOMATOSIS.— In  snch  caaes  as 
8how  a  perinephritic  lipomatosis,  without  much  enlargement  of  the  kidney  it- 
self,  it  may  be  advantageous  to  free  tlie  kidney  by  dccortication  of  its  capsule 
proper.  The  sutures  for  closing  the  wound  in  the  parenchyma  in  such  cases 
tcar  out  very  easily  and  require  great  carc  in  their  insertion.  In  aH  such 
sutures  of  the  kidney,  a  round  curved  needle  will  be  found  much  more  ad- 
vantageous than  a  cutting^dged  needle,  and  sutures  should  penetrate  ahnost 
the  entire  thickness  of  the  parenchyma  to  gain  good  eo-aptation  of  tlie  sectionod 
surfaces.  Should  oozing  stili  occur  after  closure  of  the  wound  in  the  kidnev, 
the  use  of  a  small  amount  of  gauze  as  packing  will  readily  stop  it. 

IN  INFECTED  KIDNETS. — Where  the  kidney  is  infectcd,  showing  either  a 
small  abscess  about  a  stone  or  a  pyonephrosis,  drainage  must  bo  not  onlv  in- 
trarenal,  but  extrarenal  as  well.  The  best  material  for  tliis  is  soft  rubber 
tubing,  fenestrating  only  near  the  end  the  tube  which  drains  the  pelvis,  and 
fcnestrating  in  several  places  the  tube  to  the  perirenal  tissues.  When  much 
perinephritis  exists,  or  is  anticipated,  this  perirenal  tube  may  be  doubled  wit-i 
only  1  arm  fenestrated,  and  inclosing  in  this  arm  a  small  wick  of  gauze.  Thi^ 
gauze  is  easily  removed,  and  may  be  replaced  by  another  small  wick,  and  tho 
double  tube  permits  of  irrigation  into  1  arm  and  out  the  other.  The  length 
of  tirne  for  drainage  must  naturally  depend  upon  conditions  as  they  progress, 
but  where  a  calculus  is  removed  from  a  clean  čase,  the  tube  in  the  pelvis  is 
seldom  left  for  more  than  3  days,  and  replaced  by  another  small  drain  down 
to  the  perirenal  tissues  for  a  couple  of  days,  when  urine  leakage  will  usually 
have  ceased. 

IN  CASES  PRESENTING  HYDR0NEPHR0SIS. — If  the  kidney,  at  operation, 
presents  a  small  or  largc  hvdronephrosis,  this  condition  must  be  mot  and  reme- 
died.  To  drain  bv  a  lumbar  tube  the  most  depeudent  part  of  even  a  small 
hydronephrosis,  will  almost  surely  lead  to  a  urinarv  fistula;  hence,  either  by 
suspension  of  the  organ  or  a  plastic  operation,  the  ureter  must  be  brought  into 
such  position  that  it  will  drain  the  pelvis  naturally.  Frequently  a  ureteral 
catheter  left  in  for  a  day  or  2  will  markedlv  hasten  eonvalescence.  When  pus 
is  present,  or  infection  fairlv  well  assured  from  the  nature  of  the  urine  and  of 
the  calculus,  it  will  be  found  of  advantage  to  make  the  scw-up  of  the  muscle 
layers  of  plain  gut  as  far  as  possible,  instead  of  usinir  chromic  gut ;  for  the  lat- 
ter,  in  almost  anv  pus  sinus,  will  tend  to  keep  up  the  discharge  until  it  comes 
away,  and  in  a  kidnev  čase  everv  means  should  be  adopted  which  will  tend  to- 
ward  the  earlv  closing  of  the  wound. 
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£xperimental  Findings. — In  connection  with  nephrotomy,  it  is  interesting  to 
mention  the  experimeiital  work  of  Isobe  of  the  Universitj  of  Kioto,  Japan.  He 
found  in  animal  experimentation  that  the  normal  venous  collaterals  about  the 
kidney  are  insufficient  to  sustain  the  life  of  that  organ  after  tving  the  renal 
vein.  After  decapsulation  and  surrounding  the  kidnej  with  omentum,  the  col- 
lateral  circiilation  is  better,  but  not  good  enough  to  avoid  frequent  necrosis  of 
the  center  of  the  organ.  However,  with  implantation  of  the  omentum  into  a 
nephrotomized  kidnev,  sueh  an  extensive  collateral  circulation  was  developed 
after  15  davs  that  not  only  cortex  but  the  central  portions  romained  ali  ve  and 
well  after  ligation  of  the  renal  vein.  Torikata  of  Kioto  has  tried  it  on  the 
human  subjcct  with  apparent  success. 

The  details  of  a  caso  treatcd  by  Mori,  from  the  clinic  of  Nogano  in  Formosa,  fol- 
low:  A  man,  age  37,  showing  aseites  secondary  to  a  cirrhosis  of  malignant  origin, 
uiiderwent  ropeated  tappiiigs  with  only  t€mporary  relief.  Laparotomy  wa8  done,  the 
postcrior  parietal  peritoneum  wa8  incised,  the  left  kidney  luxated  forward,  incised  well 
into  its  central  portion  and  the  omentum  sutured  in.  One  month  later  the  right  kid- 
ney  was  8imilarly  exposed,  decapsulated,  and  the  mesentery  wa8  sutured  to  the  fibrous 
capsule.  Four  and  one  half  months  later  aseites  wa8  stiU  present.  Ruotte's  operation 
wa8  done.  Improvement  followed.  Nine  months  later,  laparotomy  wa8  again  per- 
formed  to  ascertain  the  condition,  the  aseites  having  disappeared.  The  saphena  were 
found  closcd.  Dense  adhesions  were  present  about  the  left  kidney,  and  it  was  assumed 
that  the  collaterals  in  these  accounted  for  the  cure. 
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Indications. — Nephrostomy,  or  the  establishment  of  a  true  renal  fistula; 
diffors  littlc  in  the  manual  operation  from  the  nephrolithotomy  previousiv  de- 
scribod.  Whilo  this  operation  stili  has  its  indications,  they  have  become 
more  limited  as  the  technic  of  nephrectomy  has  improved  and  its  mortalitv 
lessened.  Alone  or  with  decortication,  nephrostomy  is  indicated  in  reflex  anu- 
rias  of  calculous  or  of  postoperative  origin,  as  an  adjunct  to  the  medical  treat- 
m(*nt  instituted;  in  certain  hemorrhages  of  the  kidney  of  traumatic  or  spon- 
taneous  origin;  in  certain  congestive  nephritic  cases;  in  a  limited  number  of 
hvdronophrotic  cases  combincd  usually  with  a  plastic  operation  to  complete  the 
cure;  in  some  localized  abscesses  of  the  kidney,  or,  as  practiced  by  some  sur- 
gcons,  in  certain  pyonephrotic  conditions.  In  the  pyonephrotic  cases,  the 
oporntion  is  being  more  and  more  limited  to  such  cases  as  are  seon  so  late  that 
lu^phrectomv  s(»ems  contra-indicated  on  account  of  the  general  condition  of  the 
patient,  or  to  such  cases  as  show  a  functional  incapacity  or  absence  of  the  other 
kidnev. 

Technic  in  Cases  of  Calculous  Anuria. — In  nephro8tomy  for  calculous  anu- 
ria,  as  descrihed  by  Albarran,  who  considers  the  condition  practica11y  entirely 
of  rot1ox  origin,  the  technic  is  almost  identical  witli  that  of  nephrostomv  and 
ncphr()lith()tomy.    The  kidney  and  pelvis  having  been  incised,  etfort  is  quickly 
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made  to  locate  the  stone  and  remove  it.  This  inay  be  easilj  and  rapidlj  done 
if  the  stone  be  found  in  theTcidnej,  pelvis  or  upper  part  of  the  ureter,  but  if 
quick  search  reveals  no  stone  in  these  positions  and  retrograde  catheterization 
of  the  ureter  shows  the  stone  low  down  in  the  ureter,  it  is  usuallj  wi8e  to  post- 
pone  its  renioval  until  renal  funetion  has  become  re-established.  It  must  not  be 
forgotten  that  this  is  the  primary  object  of  the  operation,  and  undue  manipula- 
tion  and  handling  of  the  kidnej  may  defeat  this  object ;  wherea8;  with  incision 
and  drainagc,  the  kidnev  is  prone  to  resume  its  funetion  and  later  operation 
may  remove  the  cause  of  the  anuria.  In  aH  sueh  cases,  it  is  wise  to  drain  the 
pelvis  of  the  kidney  with  a  soft  nibber  tube.  If  the  surgeon  has  been  able  to 
remove  the  cause  of  the  cessation  of  funetion  and  uteteral  permeability  is 
normal,  this  drain  may  be  removed  at  the  end  of  3  or  4  days ;  if ,  however,  the 
cause  has  not  been  removed,  it  may  be  wise  to  leave  the  tube  until  the  secondarj 
operation  has  been  performed,  as  its  removal  too  earlv  in  such  cases  has  been 
followed  by  a  recurrence  of  the  anuria.  In  the  cases  of  intrarenal  hemorrhage, 
either  from  trauma,  angioma,  or  erosion  of  a  small  vessel  by  a  calculus,  operative 
procedure  is  practically  the  same  if  nephrostomy  seems  indicated.  He^e,  how- 
ever,  it  may  be  necessary,  after  stopping  hemorrhage  and  removing  the  clots, 
to  resort  to  the  use  of  some  gauze  packing  to  make  sure  of  no  recurrence  of 
bleeding.  AH  clots  must  be  thoroughly  removed  and  given  no  opportunity  to 
re-form :  otherwise  occlusion  of  the  ureter  from  a  small  piece  of  one  may  re- 
sult,  and  a  renal  fistula  more  or  less  permanent  may  be  formed.  When  neces- 
sarv  to  use  gauze  (and  usually  this  may  be  obviated  by  pressure,  hot  salines, 
etc.)  this  mav  be  carried  to  the  bleeding  point  through  a  soft  rubber  tube  or 
rolled  in  rubber  dam,  either  of  which  will  keep  it  from  sticking  tenaciously  to 
the  cut  surface  of  the  renal  tissue.  In  the  operation,  as  suggested  for  thosc 
large  congested  kidneys  with  heavy  albuminuria,  docortication  usually  accom- 
panies  the  nephrostomy.  In  nephrostomy  for  hvdronephrosis,  the  operation  is 
practically  always  secondary  to  the  plastic  operation  which  will  result  in  the 
cure  of  the  hvdronephrosis.     These  we  will  leave  for  later  discussion. 

Technic  in  Pjonephrosis. — Pyonephrosis  gives  to  most  surgeons  at  the 
present  time  their  major  indication  for  nephrostomv,  but  this  indication  is  in- 
fluenccd  by  manv  considerations  bevond  the  pure  favor  of  the  surgeon  for  this 
operation.  While  most  of  these  cases  are  the  result  of  an  infected  hydrone- 
phrosis — which  in  turn  came  from  calculus,  ureteral  kinking,  stricture,  or  ab- 
normal  relations  and  implantation — once  the  condition  is  established,  opera- 
tive procedure  must  depend  upon  the  general  condition  of  the  patient,  the  func- 
tional  capacitv  of  his  kidnevs,  the  difficulties  met  with  at  operation,  and  tho 
skill  of  the  surgeon  operating.  Advocated  by  some  as  a  conservative  operation, 
it  has  boen  fo]lowed  so  frequently  by  a  permanent  fistula,  necessitating  a  diffi- 
cult  secondary  operation,  perhaps  nephrectomv,  that  it  has  graduallv  become 
healthily  limited  in  its  emplovment ;  this,  largelv  through  the  improvement  in 
diagnosis,  gained  hv  the  cvstoscope  and  the  improvement  in  the  technic  and 
results  of  nephrectomv.     At  the  same  time  cystoscopy  and  ureteral  catheteriza- 
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tion  have  markedlv  aided  the  tc^clmic  as  practiced  bv  Albarran,  who  has  pub- 
lished  some  striking  resiilts  of  conservative  operations  upon  pyonephrotic  casea 
withoiit  the  formation  of  a  long  lasting  lumbar  fistula.  The  technic  of  the 
operation,  as  described  by  Albarran,  follows : 

Prior  to  operation,  whether  during  diagnostic  procedure  or  not,  the  ureters  are 
catheterized  through  the  cy8to8cope,  and  in  theuroter  of  the  affeeted  side  the  catheter 
is  pushed  well  up  into  the  pelvis  of  the  kidney,  if  possible.  This  catheter  is  left  in  situ 
as  an  aid  not  only  to  locating  the  ureter  at  the  time  of  operation,  but  especially  to  lo- 
cate  the  ureteral  orifice  in  the  pelvis  of  the  kidney,  frequently  an  extremely  difficult 
thing  to  do  at  the  time  of  operation. 

Incision  is  then  made  down  upon  the  perirenal  fat  in  the  usual  manner.  This 
incision  need  not  be  very  long  until  the  exact  conditions  are  discovered,  when,  if  neces- 
sary,  further  prolongation  may  be  made.  The  perirenal  fat  is  then  incised  down  to 
the  convex  border  of  the  kidney,  or,  if  thinned  out  over  the  tumor  mass,  incision  is 
made  here.  The  perirenal  fatty  capsule,  markedly  thickened  and  adherent,  as  a  rulc, 
in  this  type  of  čase,  is  not  separated  to  any  great  extent  from  the  surface  of  the  kid- 
ney,  as  this  leads  frequently  to  much  sloughing  of  the  friable  fat  and  the  formation 
of  annoying  pockets  of  pus,  with  the  drainage  to  be  used  later.  With  the  finger,  the 
operator  then  ascertains  by  palpation  the  pbint  for  incision  into  the  kidney,  a  point 
where  parenchyma  seems  most  thinned  out  and  where  the  elastic  feel  of  a  pus  pocket 
is  easily  apparent.  If  adhesions  are  few  and  do  not  wall  off  the  wound,  this  is  pack  od 
about  with  compresses  to  take  up  the  pus.  Should  the  pyonephrosis  be  large,  part  of 
the  fluid  may  be  removed  through  an  aspirating  trocar  or  by  a  syringe.  In  any  čase, 
incision  is  then  made  into  the  pyonephro8is  to  admit  the  finger,  and  then  sufficiently 
lengthened  for  exploration  with  the  finger  as  a  guide. 

Digital  exploration  of  the  entire  pus  cavity  is  then  made.  If  imilocular,  this  is 
ea8ily  accomplished ;  if  multilocular,  ali  the  various  compartments  must  be  opened  so 
that  drainage  into  the  pelvis  may  be  easy  and  complete.  When  ali  this  is  accomplished, 
it  is  best  to  make  sure  by  bimanual  palpation  of  the  entire  kidney,  one  finger  within 
the  kidney  and  the  other  hand  outside  or  on  the  abdominal  wall,  if  necessary.  At  this 
time  any  pyogenic  membrane  lining  the  cavities  should  be  removed  either  by  the  finger 
or  by  gauze,  and  the  cavity  be  gently  irrigated  out  with  water  or  a  weak  silver  nitrate 
solution.  Frequently  in  breaking  through  the  various  compartments  of  a  multilocular 
pyonephro8is  of  old  standing,  vessels  will  be  found  in  the  separating  partitions  of  such 
size  that  ligature  will  be  advisable.  Where  this  is  necessary,  the  renal  incision  shoulJ 
be  prolonged  to  a  length  sufficient  to  enable  the  surgeon  to  do  this  under  his  own  eye, 
as  otherwise  annoying  hemorrhage  may  result. 

The  cavity  having  been  cleansed,  the  mouth  of  the  ureter  is  recognized  by  the 
ureteral  catheter  or  sound  introduced  prior  to  the  operation.  If  such  introduction 
has  been  incomplete,  owing  to  kinks,  curves,  stone,  or  other  cause,  an  attempt  is  made 
to  recognize  the  mouth  of  the  ureter  by  feeling  with  the  finger  for  the  small  depres- 
sion  at  its  site.  With  the  mechanical  obstructions  removed  by  the  operation  thus  far, 
it  may  be  cafly  to  push  the  ureteral  catheter  through  into  the  pelvis.  Over  the  point 
of  this  niay  then  be  placed  a  No.  12  or  No.  13  catheter  or  tube,  fastened  to  the  inner 
catheter  either  by  its  close  fit  or  by  a  fine  silk  suture  and  vaselined  at  the  point  of  junc- 
tion ;  more  by  gentle  manipulation  from  above  with  the  lower  catheter  as  a  guide,  than 
by  puli  ing  from  below,  this  larger  drainage  catheter  is  introduced  from  above  down- 
ward.  It  is  fenestrated  in  3  or  4  places  in  the  last  inch  and  a  quarter  at  its  upper  end, 
and  this  is  loft  projecting  into  the  pelvis  of  the  kidney  for  drainage.  Through  the  last 
eye  may  be  passed  a  suture,  which  is  brought  out  through  the  skin  to  maintain  the 
position  of  the  catheter  for  the  first  few  day8. 
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At  tliis  tinie,  it  is  w(^ll  to  obtain  tlic  reliitions  of  the  urrtorul  orifice  aiid  the  depth 
of  the  pyoiiophritic  cavity.  Whcn  the  hitter  is  sniall  aiid  the  kidncy  niobile,  it  may  bc 
that  fixatioii  of  the  lattcr  in  proper  position  will  afford  the  pocket  complete  drainage 
through  the  ureteral  eatheter.  This  is  the  cM^nsuimnation  of  the  brightest  hopes,  but  is 
unfortunately  uncommon. .  More  often,  the  pus  cavity  is  so  large  and  the  perirenal 
adhesions  so  dense,  that  such  a  eourse  is  out  of  the  que8tion  and  exploration  is  more 
for  the  purpose  of  ascertaining  exactly  what  must  be  done  in  a  later  plastic  operation 
for  the  cure  of  the  condition.  Suffiee  it  to  8ay  that  in  the  prescnce  of  the  pus  of  a 
pyonophro8is,  any  extensive  plastic  surgery  should  not  be  attompted,  as  it  is  almost 
certain  to  fail,  and  such  failure  in  any  extensive  plastic  repair  frequently  precludes  the 
possibility  of  really  good  repair  at  a  secondary  operation. 

Having  gained  this  infomiation  as  to  the  extont  of  the  pocketing  and  its  relation 
to  the  ureteral  orifice,  the  lumbar  drains  are  introduced  into  the  cavity — 1  soft  rubber 
tube,  if  small,  2  if  large  and  extensive.  Any  pockets  about  the  kidney  are  similarly 
drained,  and  the  parietal  muscle  layers  are  brought  together  with  sutures  of  heavy  plain 
gut  with  occasional  chromic  sutures  down  to  the  site  of  the  tubes.  It  is  now  wise  to 
ascertain  the  efficacy  of  the  drainage  of  both  the  ureteral  and  lumbar  drains  by  inject- 
ing  fluid  first  into  the  ureteral  eatheter  and  forcing  it  out  through  the  lumbar  drains ; 
then  through  the  latter,  and  forcing  it  out  through  the  ureteral  drain.  With  drainage 
successfully  completed,  the  skin  wound  is  closed  down  to  the  site  of  drainage  by  sutures 
of  silk  or  silkworm-gut. 

During  the  first  few  days  following  the  operation^  the  kidney  is  lavaged  twice  dailj 
with  storile  water,  followed  by  boric  acid  sokition  or  silver  nitrate  solution.  This 
lavage  takcs  plače  through  both  the  ureteral  and  lumbar  tubes.  When  the  pocket  has 
cleared  largely  of  its  pus  and  detritus,  as  shown  by  the  washing — ^and  this  may  be  in 
from  4  to  10  days — the  lumbar  drains  are  removed.  The  ureteral  eatheter  will  then 
usually  suffiee  for  drainage,  and  the  lumbar  sink  quickly  close.  Lavage  is  continued 
after  the  same  manner  through  the  ureteral  eatheter,  and  this  is  not  changed  until 
permanently  withdrawn,  unless  it  becomes  encrusted  with  urinary  salts.  If  this  hap- 
pens,  a  small  obturator  may  be  passed  to  the  pelvis,  within  the  eatheter,  and  this  with- 
drawn.  A  clean  eatheter  may  then  be  introduced  ovcr  the  obturator  and  the  latter 
withdrawn.    In  plugging  the  eatheter,  the  same  obturator  may  be  used. 

With  the  elearing  of  the  urine  in  from  3  to  5  weeks,  the  ureteral  eatheter  is  with- 
drawn,  and  by  this  time  the  lumbar  wound  is  usually  healed.  With  the  use  of  a 
ureteral  eatheter  in  this  way,  the  lumbar  sinus  usually  closes  within  a  week  after  the 
removal  of  the  drains;  in  fact,  very  little  urine  escapes  this  way  after  the  drains  are 
out,  if  the  patient  is  kept  in  the  proper  position  for  good  ureteral  drainage.  Prior  to 
removal  of  the  lumbar  drains,  most  of  the  urine  comes  this  way,  and  the  use  of  a  con- 
neeting  tube  and  bottle  or  rubber  urinal  is  advisable.  When  introduction  of  a  ureteral 
eatheter  has  been  impossible,  the  lumbar  drainage  is  bost  continued  for  months,  or  as 
long  as  ne(!essary,  for  once  it  is  removed,  the  cicatrization  and  consequent  narrowing 
of  the  sinus  walls  may  lead  to  a  recurrence  of  the  original  symptoms. 

The  above  description  of  nephrostomj  as  done  by  Albarran  constitutes  a 
most  surgical  procedure,  which  takes  advantage  of  everv  opportunitv  offered  to 
save  the  kidney.  Its  extreme  eonservatism,  as  against  nephrectomy,  must  ap- 
peal  alike  to  surgeon  and  patient,  even  vvliere  the  iniaffeeted  kidney  maintains 
a  nomial  function.  The  failure  of  the  operation,  however,  inay  involve  a  sec- 
ondarv  nephrectomy,  the  inortality  of  whicli,  at  the  present  tinie,  con8iderably 
exceeds  that  of  primarv  nephrectoniy.  However,  such  nephrostomy  may  tide 
the  patient  over  a  critical  period,  wlion  nephrectomy  would  be  inadvisable  on 
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accouut  o£  liis  general  condition.  The  operation  niay  be  modified  to  iiieet  any 
local  coiidition  present.  Its  techiiic  illustrates  well  the  principles  to  l)e  fol- 
lowed  in  any  modification  which  may  be  practiced. 

NEPHSEOTOBrsr 

Indications. — The  kidney  is  removed  for  injuries;  for  infections,  siich  as 
.  tuberculosis  and  pjonephrosis ;  for  multiple  calculi,  especiallj  with  added  in- 
fections ;  for  cysts,  whether  simple  or  hydatid,  and  occa8iona]ly  for  polycystie 
conditions;  for  persistent  ureteral  fistula?;  and  for  new  growth8,  whether  hyper- 
nephroma,  carcinonia,  or  sareoma.  Nephrectomy,  in  any  one  of  these  condi-. 
tions,  may  be  very  simple  or  extremely  difficult,  according  to  the  size  of  the 
kidney,  the  extent  of  its  involvement  in  the  process  which  indicates  the  opera- 
tion, and  the  extent  of  infiltration  or  involvement  of  the  perirenal  tissues  in  the 
inflammatory  or  neoplastic  process  which  bespeaks  removal  of  the  organ. 

Choioe  of  Procednre. — Nephrectomy,  according  to  the  tirne  done,  may  be 
either  pri  mar  v  or  secondary ;  according  to  the  extent  and  manner  of  removal, 
either  complete  or  partial,  extracapsiilar  or  subcapsiilar ;  and  according  to  the 
route  chosen,  either  liimbar,  abdominal,  or  combined.  As  to  time,  primary 
nephrectomy  is  the  operation  of  choice.  Its  mortality,  in  varioiis  statistics,  is 
aboiit  %  to  %  that  of  the  later  operation;  and  with  the  improvement  in  the 
diagnosis  of  the  condition  present,  the  facilities  for  ascertaining  the  functional 
capacity  of  the  opposite  kidney  and  the  improved  technic  of  operation,  the 
mortality  of  the  operation  itself  is  only  aboiit  1/4  what  it  was  15  year8  ago. 
While  it  mav  seem  the  part  of  conservatism  to  leave  in  a  kidney  which  is  the 
seat  of  manv  calculi  or  of  moderate  pyonephrosis,  the  tendency  is  more  and 
more  toward  an  attitude  which  judges  real  conservatism  by  mortality,  and  re- 
movcs  an  organ  the  seat  of  less  advanced  disease  rather  than  wait  for  the  possi- 
bilities  of  persisting  fistul«,  chronic  suppuration,  or  recurrence  of  previous  con- 
ditions which  make  the  secondary  operation  imperative.  In  no  plače  can  the 
judgmcnt  of  the  surgeon  be  better  exercised  than  in  choosing  his  course  when 
he  cuts  down  on  a  kidney  which  presents  this  question  of  removal  or  simple 
drainage. 

As  to  partial  nephrectomy,  this  operation  is  largely  obsolete,  except  in  cases 
of  injury  or  disease  where  the  integrity  of  the  second  kidney  is  such  that  it 
gives  an  abaohite  contra-indication  to  the  complete  removal  of  the  first.  Where 
such  partial  removal  is  indicated,  the  injured  or  diseased  portion  is  cut  away 
in  the  form  of  a  wedge,  while  the  assistant  controls  the  pedicle.  Then,  healthy 
tissue  having  becai  attained,  the  raw  surfaces  are  brought  into  apposition  and 
held  therc  by  interrupted  sutures  of  plain  gut  through  capsule  and  parenchyma. 
Where  this  is  casilv  possible,  union  may  be  quick  and  satisfactory.  Wliere  the 
aniount  of  tissue  removed  bas  been  fairly  extensive,  and  apposition  of  cut  sur- 
fa(*e8  is  inipossible,  these  must  be  left  to  heal  by  granulation  with  a  certain 
amount  of  gauze  pack  ing  to  control  hemorrhage  the  first  few  day8.  If  the  pelvis 
40C 
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or  a  calyx  of  tho  kidnev  lias  l)o<»ii  incisod,  urina ry  dmina^o  vvill  ()cciir  for  a  few 
davs  and  mav  delav  tlie  postoperative  recovery.  The  operation  is  then  limited 
in  scope  and  application  and  niust  be  very  definitelv  indieated  for  its  choice  by 
a  siirgeon.  Siniilarly,  \vhether  nephrectoniy  shall  be  extracapsular  or  subcap- 
snlar,  mnst  be  left  to  the  conditions  foiind  at  the  tirne  of  operation.  As  to  the 
ronte  cliosen  for  the  operation,  oxcept  in  cases  of  large  solid  tumors  of  the  kid- 
ncv  or  in  cases  of  an  affected,  movable,  intra-abdominal  kidnev,  the  lumbar 
incision  is  mnch  to  be  preferred.  Primary  lumbar  extracapsular  complete 
nephrectoniv  is  then  the  operation  of  choice,  wlienever  applicable,  and  will  be 
de^cribed  first. 

Technic  of  Primary  Lumbar  Eztracapsular  Complete  Nephreotomy. — Tbe 
choice  of  the  himbar  incision  will  depend  upon  the  surgeon.  Preference  should 
be  given  to  either  tlie  transverse  or  oblique,  prolonging  either  of  which  will  give 
plenty  of  rooni  \vithout  angulation  of  the  wonnd.  A  liberal  incision  is  abso- 
hitelj  essential  to  facilitv  in  operating.  The  incision  is  deepened  to  and 
through  the  miisclos  in  hivors,  as  described  nnder  incisions.  The  fatty  perirenal 
tissue,  coniing  into  view,  is  then  separated  either  by  incision  or  by  the  fingers, 
80  as  to  expose  the  kidnev.  Beginning  with  the  posterior  siirface  exposed  to 
view,  the  fatty  capsule  is  then  stripped  off  the  fibroiis  capsnle  with  the  fingers. 
These  are  passed  both  in  front  of  and  behind  tlie  organ,  about  its  iipper  pole 
and  about  the  lower  pole.  When  little  perirenal  inflammation  is  present,  this 
stripping  of  the  fattv  from  the  fibrous  capsule  is  readilv  accomplished,  and 
keeping  close  to  the  latter,  the  peritoneuni  and  gut  are  pushed  forward  easily. 
When,  however,  as  the  rosult  of  long  inflammation,  the  fattv  capsule  is  firmly 
and  densely  adherent  to  the  fibrous  capsule,  the  utmost  čare  must  be  exerci8ed  in 
the  enucleation  of  the  organ.  It  is  here  that  a  liberal  incision  will  8how  its 
advantage  and  will  make  casier  a  difficult  task.  ^Yith  scissors  or  scalpel,  keep- 
ing close  to  the  fibrous  capsule,  the  kidney  is  gradually  freed  by  sharp  dissec- 
tion,  carc  being  taken  to  avoid  the  colon  and  peritoneum,  and,  if  necessarj, 
leaving  a  bit  of  the  fibrous  capsule,  if  too  adherent  to  these  structures.  It  is 
in  these  cases,  whcn  done  8econdarily  as  subseijuent  to  a  nephrostomy,  that  these 
adhcsioiis  become  so  dense,  almost  leathcr-tough  in  consistencv,  that  enucleation 
is  practically  impossible  and  a  subcapsular  separation  of  the  kidney  becomes 
necessarv. 

Ilaving  euucleated  the  kidney  both  above  and  below,  the  ureter  is  either 
scen  or  fclt  below,  lying  on  the  psoas  and  covered  closely  with  peritoneum. 
This  is  isolated  as  far  down  as  possible,  and  is  clampod  ofT.  A  chromic  gut 
ligature  is  then  passod  about  the  ureter  both  above  and  below  the  expected  line 
of  section,  and  the  ureter  cut  through  with  the  cauterv.  The  severed  ends, 
suspcnded  by  the  ligatures  which  have  been  left  long,  are  then  cauterized 
within  the  lumen  and  made  as  clean  as  possible.  Should  the  ureter  be  dilated, 
čare  should  be  taken,  before  sectioning  it,  that  ali  urine  and  detritus  are 
squeezed  back  behind  the  ligatures;  otherwise  soiling  of  the  wound  may  occur 
when  the  ureter  is  sectioned  with  the  cautery. 
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With  the  ureter  freed,  the  kidney  may,  as  a  rule,  be  delivered  on  to  the 
back,  if  this  has  been  impossible  before.  The  pelvis  of  the  kidnej  is  now  freed 
from  its  fatty  covering  as  far  back  as  possible  on  the  pedicle.  This  will  avoid 
catehing  any  part  of  fat  in  the  ligatures  applied  to  the  pedicle,  and  so  running 
the  risk  of  slipping  of  the  ligatures.  The  manner  of  applying  the  ligature  to 
the  pedicle  will  then  vary  with  the  choiee  of  the  operator.  Tf,  after  section  of 
the  ureter,  the  kiduey  may  be  delivered  well  into  tlie  wound  or  on  the  back, 
ligating  the  pedicle  is  much  facilitated  by  having  everything  in  plain  view. 
The  pedicle  mav  be  seized  with  a  large  clamp  close  to  the  pelvis  and  well  down 
on  the  pedicle,  a  Ko.  IV  plain  gut  ligature  mav  bo  applied,  including  the  ves- 
sels  en  masse,  or,  better,  with  the  finger  forceps,  or  a  Cleveland  carrier,  this 
ligature  may  be  so  carried  double  through  the  structures  of  the  pedicle  that 
each  half  of  the  pedicle  may  be  included  in  a  separate  ligature.  The  kidney 
may  then  be  removed,  leaving  the  clamp  and  ligature  on  the  stump.  Removal 
of  the  clamp  will  now  enable  the  surgeon  to  review  the  vessels  of  the  stump  and 
ligate  any  individually  which  may  tend  to  ooze.  To  make  doublv  sure,  it  is  well 
to  slip  another  ligature  of  finer  chromic  gut  down  over  the  first  one  about  the 
pedicle,  and  there  tie  it. 

In  the  above  procedure,  whero  one  has  the  kidnev  in  full  view,  the  steps  are 
easy  and  the  clamp  is  really  unnecessary.  Wh(»re,  hovvcver,  the  pedicle  is  short 
and  thick,  containing  a  mass  of  fibrous  and  fattv  material,  making  it  dangerous, 
if  not  impossible,  to  bring  the  kidney  well  into  the  wound  even  \vith  fracture  or 
resection  of  the  lower  ribs,  the  ligation  of  the  pedicle  is  a  much  more  difficult 
task.  With  the  kidney  fully  isolated  and  the  pedicle  freed  as  much  as  possible, 
by  finger  dissection,  even  then  practically  nothing  can  be  done  in  plain  view. 
The  pedicle  must  be  seized  betwecn  the  index  and  middle  fingers  of  the  left 
hand,  and  with  these  as  directors,  the  jaw8  of  a  fairlv  heavv  curved  or  right- 
angled  clamp  are  made  to  pass  about  the  pedicle  and  closed  a  short  distanco 
from  the  pelvis.  If  the  kidney  is  small  enough  so  as  not  to  completelv  fill  the 
field  of  operation,  a  plain  or  chromic  gut  ligature  may  be  passed  about  the* 
pedicle  behind  the  clamp  and  tied.  The  kidney  mav  then  be  cut  away  and 
further  ligatures  applied  under  direction  of  the  eye.  Occasionally,  however, 
it  is  advisable,  and  practically  nece8sary,  to  cut  away  the  kidney,  trusting  to  th(» 
clamp  alone  for  hemostasis,  and  then,  with  the  increased  room  given,  to  applv 
the  ligatures  to  the  short,  thick  stump  of  the  pedicle.  With  the  čare  of  the 
j)edicle  eompleted,  the  wound  is  sponged  out,  anv  aberrant  renal  vessels  which 
mav  not  have  bei^n  included  in  the  ligation  of  the  pedicle  are  cared  for,  and 
drainage  ina(»rted — usually  a  small,  soft  nibber  tube  to  the  stump  of  the  ureter, 
and  a  slightlv  larger  tube  to  the  renal  pouch.  The  wound  is  then  closed  in 
layers,  as  described  heretofore,  3  muscle  layers  and  the  skin. 

If  the  operation  has  been  fairly  clean,  but  the  space  left  after  removal  of 
the  kidnev  fairlv  largo,  a  few  plain  gut  sutures  through  the  fattv  capsule  mav 
lielp  to  obliterate  this  space  and  hasten  recovery.  Ordinarilv  this  perirenal  fat 
will  fall  together  sufficientlv,  cspeciallv  when  the  renal  prop  on  the  table  is  let 
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dowii  or  removed,  for  the  8ew-up  of  the  wound.  Where  the  kidney  has  been 
removed  for  tuberciilosis,  Mayo  suggcsts  the  use  of  no  drainage,  but  fills  the 
cavitv  with  from  a  pint  to  a  quart  of  saline.  This  he  believes  obviates  the 
tondencjr  toward  a  tuberculoiis  sinus,  as  the  saline  fumishes  a  poor  medium 
for  any  atteniiated  tiiborclo  to  take  on  renewed  aetivity.  He  also  treats  the 
ureter  by  injecting  into  it  about  a  dram  of  liquid  carbolic  acid,  a  proceeding 
he  finds  eflFective  and  harmless. 

The  above  nephrectomy,  while  typical  for  most  non-malignant  cases,  will 
vary  in  details  for  different  cases.  In  those  cases  where  a  tuberculous  ureter 
accompanies  a  kidney  similarly  aflFected,  ureterectomy  to  a  point  as  low  as 
possible  nnist  be  performed.  The  stump  of  the  ureter  mav  be  grasped  in  the 
wound  above  by  a  long  elamp  or  sponge  forceps  and  this  be  pushed  dowii 
retroperitoneaIly  toward  the  iliac  fossa.  Here,  an  intennuscular  incision  may 
be  made  and  the  ureter  recovered  extraperitoneally,  wlien  it  may  be  eicised 
to  a  very  Iow  point  in  the  pelvis  or  be  sutured  into  the  wound.  AVhen  excision 
is  done  onlv  from  above,  through  the  himbar  wound,  the  treatment  of  the  stump 
of  the  ureter  varies  ahnost  as  much  as  that  of  the  appendix.  If  it  is  clean,  it 
may  be  ligated  and  siraply  dropped  back  into  the  wound.  If  it  is  infected 
and  dilated  with  pus  and  detritus,  the  contents  should  be  tlioroughIy  removed, 
the  himen  wa8hed  or  curetted  lightly,  and  the  stump  cauterized  with  either  car- 
bolic acid  or  the  actual  cautery,  when  it  may  be  ligatod  and  allowed  to  retract 
into  the  wound;  or  the  stump  may  be  left  open  and  sutured  lightly  into  the 
lumbar  wound.  In  any  čase  where  the  stump  is  allowed  to  retract  into  the 
wound  it  is  better  to  deprive  it  of  its  mucous  lining  near  the  distal  end,  either 
by  cautery,  carbolic  acid,  or  curetting,  and  to  invert  it  lightlv  to  close  the  open- 
ing. 

Where  nephrectomy  is  done  for  hydronephro8is  of  largc  size,  especial  čare 
niust  be  taken  in  the  recognition  of  the  fibrous  capsule  of  the  kidney.  Havinf? 
oxposed  the  fatty  capsule  over  the  hvdronephrosis,  this  fat  should  l>e  inciscd 
carefully  layer  by  layer,  as  it  is  held  up  by  an  assistaiit  with  forceps.  Fre- 
quently  manv  firm  layers  will  thus  be  incised  before  reaching  the  capsula 
propria.  This  having  been  reached  and  identified,  it  is  carefullv  cleaned  over 
as  large  an  area  as  possible  without  breaking  the  wall.  A  trocar  and  cannula^ 
provided  with  a  good  length  of  rubber  tubing,  are  then  inserted  and  the  con- 
tained  fluid  allowed  to  flow  away.  The  point  of  pimcture  with  the  trocar  is 
caught  with  finger  or  forceps  as  the  trocar  is  \vithdrawn,  and  the  now  flaccid 
hvdronephrotic  sac  is  brought  graduallv  into  the  wo\md.  As  this  is  slowly  de- 
livered  into  the  wound  with  the  left  hand,  the  flat  of  the  fingers  of  the  right 
hand  carefully  separates  the  adhesions  from  off  the  surface  of  the  sac.  Where 
these  are  tough  and  firm,  they  must  be  ligated  and  divided.  The  tips  of  the 
fingers  are  little  used,  as  they  frequently  puncture  the  sac  wall.  Slowly  the 
entire  sac  is  separated  around  to  the  hihim  of  the  organ  and  delivercd  into  the 
sac.  As  the  hilum  of  the  kidnev  is  reached,  it  is  frequently  found  that  the 
veins  spread  out  in  wide  range  over  the  adjacent  sac  wall.    In  good  view  as  thev 
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are,  if  the  procedure  has  beeii  nudortaken  as  describcd,  thcy  may  bc  ligatcd 
individually  and  cut.  The  pedicle  then  easilj  comes  into  view  if  it  has  been 
obscured  previoiisly,  and  may  be  ligated,  the  kidney  removed  and  the  operation 
completed. 

Lumbar  cxtracap8ular  nephrectomy,  as  described  above,  must  necessarily 
have  other  modifications  to  meet  the  pathologic  findings.  While  the  descrip- 
tion  above  will  meet  the  average  čase,  other  suggestions  and  the  rationale  of 
their  procedure  are  far  f rom  out  of  plače.  When,  on  incision,  the  perirenal  fat 
is  first  met  with,  the  condition  of  this  fat  may  be  a  direct  aid  in  the  diagnosis 
or  confirmation  of  the  diagnosis  of  the  condition  present  in  the  kidney.  Gerster 
well  summarizes  these  changes  in  his  8tudy  on  nephrectomy.  In  acute  or 
stormy  infectious  processes,  as  in  acute  septic  infarcts,  in  acute  septic  paren- 
chymatous  or  gonorrheal  nephritis,  in  short,  whenever  a  marked  acute  swelling 
of  the  parenchyma  produces  great  tension  of  the  fibrous  capsule,  the  perirenal 
fat  is  invariably  found  in  a  state  of  acute  edema.  In  chronic  processes,  on  the 
other  hand,  as  in  calculous  disease  or  tuberculosis  of  old  standing,  this  fat  may 
have  largelv  or  practically  entirely  disappeared.  Nothing  may  remain  but  a 
fine  net\vork  of  thin  connective  tissue,  in  which  čase  extracapsular  nephrec- 
tomy  may  be  easily  effccted;  or  the  fat  may  be  replaced  or  condensed  into  ex- 
tremely  tough  and  resistant  adhesions  between  the  fibrous  capsule  peritoneum, 
diaphragm,  and  transversalis  fascia.  These  adhesions  may  oflFer  almost  insur- 
mountable  difficultics  to  safe  removal  especially  of  such  kidnevs  as  have  under- 
gone  partial  or  total  suppurative  liquefaction.  In  dealing  with  such  cases,  it 
is  always  \vise  at  the  beginning  of  the  operation  to  ascertain  exactly  the  point 
of  peritoneal  reflection.  With  this  well  recognized  and  in  plain  view,  injury 
to  it  is  immodiately  noticed  and  may  be  remedied  by  suture  or  packing.  Simi- 
larly,  it  may  be  deliberately  incised  and  the  relations  of  a  large  tumor  may  thus 
be  definitely  gauged  by  palpation  and  inspection.  A  third  advantage  conforms 
to  Langcnbeck's  principle  that  in  the  excision  of  large  tumors  holding  close  re- 
lation  to  important  vessels,  before  attempting  the  dissection  of  the  tumor,  the 
surgeon  should  first  lay  bare  its  principal  blood  8upply,  thns  protecting  himself 
against  accidental  hemorrhage ;  and  exposure  of  the  retroperitoneal  space  opens 
up  the  most  direct  route  to  the  renal  vessels.  Again,  if  the  peritoneum  is  so 
closely  adherent  to  the  anterior  aspect  of  these  kidneys  which  have  undergone 
chronic  siippuration,  either  tuberculous  or  pyogenic,  that  its  separation  is  impos- 
sible,  this  portion  of  peritoneum  should  be  excised  and  the  aperture  closed  either 
before  or  after  ligating  the  pedicle.  Nephrectomy  may  then  be  completed  by  re- 
moving  the  kidney  and  both  fibrous  and  fatty  capsule.  In  tuberculous  kid- 
neys,  nnless  earlv,  and  kidneys  the  site  of  neoplasms,  this  is  essentially  the 
rule,  as  the  infection  of  a  remaining  fatty  capsule  by  either  is  sure  to  lead  to 
recurrcncc.  Where  the  tumor  is  of  moderate  size,  this  may  be  easily  accom- 
plished,  or  at  least  with  moderate  difficulty.  Unfort.unately,  this  is  not  always 
the  čase,  and  adhesions  to  the  diaphragm,  colon,  and  peritoneum  may  be  so 
tough  as  to  render  it  well-nigh  impossible.     If  nephrectomy  is  for  a  neoplasm. 
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tlie  o]x,'rati<'ti  m  ust  U>  [tf-n-i^it-d  in  <(n  princi ple,  the  siurgei>u  aiding  himself 
with  such  exten.'5ion  of  incisions  as  is  advisable.  If,  however,  the  operation  is 
for  tnU-TcnIo.siš  or  lon^r  standing  pvonephrosis.  as  more  than  50  per  cent.  of  ali 
nepljn^rtoiuies  arf-,  ratlier  than  continue  a  separation  of  capsule  which  is  dan- 
(feroijj*  alike  to  jK-ritoneiim,  pleura,  intestines,  and  woimd  hcaling,  througfa  rup- 
tUTf:  of  a  pus  .sac,  tLe  surgeon  niav  have  reeourse  to  snbcapsular  nephrectomv. 

Snbcapsnlar  Hephrectomj. — This  operation  eonsists  in  the  enucleation  of 
thc;  k  Id  ni*  v  frorii  its  fihroiis  capsule  and  the  li«:atin<:  of  the  pedicle  from  within 
thrr  capsiile.  This  o{>eration  is  iinfortiinatelv  more  a  niatter  of  necessitv  than 
of  indications.  It  is  absohitelv  eontra-indieated  in  maligiiant  growths  of  the 
kidnev;  impossihkf  of  accoinplishment  in  eases  where  the  eapsiile  fonns  the 
wall  of  a  rrvstic  iiiass,  either  hvdronephrosis  or  pvonephrosis;  and  much  to  be 
deprf*catcd  in  tiilx;rculou8  affections  of  the  kidnev  where  the  involvement  mav 
have  f'Xtend('d  to  the  capsule.  \V'hen,  in  the  latter  eases  and  in  pvonephrotic 
ca8f»s,  it  lKf<'oni(f8  evident  that  division  of  the  adhesions  at  the  upper  and  lower 
j>oIc»H  of  the  kidnev  will  involve  tedious  and  riskv  dissection  or  rupture  of  a 
pus  sac,  with  its  atteudant  soiling  of  adjoining  large  eavities,  the  subeapsular 
mcthod  of  ncf)hrectorny  should  be  emploved. 

The  kidnev  is  exposed  as  in  the  preceding  operation.  If  anv  abscesses 
present  iiear  the  surfacc  of  the  organ,  these  are  ineised  or  dra^ii  ofT  by  the 
trrx!ar  and  eanuula  after  thoroughly  protecting  the  wound  with  gauze.  The 
fibroufl  capHule  is  then  ineised  along  the  convexity  of  the  organ,  each  half  picked 
up  with  foreeps  in  turn,  and  with  the  finger  or  blunt  scissors  separated  from 
the  parenchyina  back  to  the  pelvis  of  the  organ  upon  whieh  the  capsule  becomes 
refiected  bacrk,  so  that  a  nia8siv(»  pedicle,  containing  the  pelvis  and  vessels  or 
ureter  and  v(?ss(?ls,  rcsults.  This  pedicle  luav  then  be  claniped  or  ligated  en 
inasse,  separatcnl  and  ligated  in  hal  ves,  or  the  structurcs  ligated  individually. 
(^ire  must  be  exercised  that  in  a  short  pedicle  no  secreting  kidnev  substance  is 
left  on  the  proxiinal  side  of  the  ligature,  as  a  urinarv  fistula  will  be  sure  to 
njsult.  Onlv  in  the  shorter  pedicles,  however,  will  this  be  a  source  of  danger. 
Cierstcr  r(K'onnn(»nds  an  ingenious  method  for  ligating  the  pedicle  in  any 
iKiphrectoniv,  his  description  of  which  follows: 

"A  Holid  riibbcr  cord,  puro  gum  of  the  best  quality,  one-sixth  of  an  inch  thick  and 
carcfnll.v  tcstrd,  or  in  iin  <'morj^ciK'y  a  pieee  of  pure  giim  rubber  tubing,  should  be 
sclcctcd.  A  i)icc(»  nhout  tvvolve  inches  in  length  ia  passed  around  the  pedicle  as  h\gh 
up  as  pr)ssil)l(\  in  hhcIi  a  wa.v  that  the  middle  of  the  cord  will  be  in  contaet  with  the 
pedicle,  each  eiid  of  the  cord  being  held  in  one  of  the  hands  of  the  surgeon.  While 
an  assistaiit  Hupp(>rts  t\w  kidney,  the  surgeon  should  stcadily  and  finnly  stretch  the  two 
Hegnients  of  the  cord,  and  niaintaining  the  tension,  should  cross  the  two  *leg8'  of  the 
band,  tlie  crossing  point  being  in  closc  proximity  to  the  pedicle;  at  tliis  point  another 
aHHJstant  will  pass  a  short  piece  of  stout  silk  ligature  under  the  point  of  crossin^  of 
the  two  halv(»s  of  the  rubher  cord.  Novv  the  surgeon,  stili  niaintaining  tension,  will 
increase  the  angle  at  wlii(*h  the  tvvo  enda  of  the  cord  were  lield  to  about  120  deg^ees, 
whereupon  tli(^  silk  ligature  is  firndy  tied  and  the  tension  of  the  cord  released.  The 
rosult  will  b(^  that  the  parts  of  the  cord  thus  released  will  shorten,  thicken  and  wiU 
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crowd  up  against  the  silk  ligature  while  the  segment  eonfined  within  the  silk  ligature 
and  embracing  the  pediele  will  remain  at  utmost  tension.  It  cannot  slip,  it  will  remain 
tense  to  the  end,  while  8lowly  eutting  through  the  pediele,  and  is  the  simplest  and  most 
dependable  form  of  ligature  known.  It  is  far  preferable  to  silk  or  catgut,  both  of  whicli 
will  soon  beeome  loose  if  applied  to  a  stout  and  edematous  pediele.  The  simple  method 
of  securing  the  rubber  band  with  a  silk  ligature  was  tested  by  me  hundreds  of  times 
without  aecident,  and  is  ipueh  better  than  a  knot  tied  in  the  rubber  cord  itself.  It  is 
especiallj  useful  where  a  pediele  of  extreme  shortness  cannot  be  exposed  to  sight  and 
where  the  trick  must  be  done  in  the  depth  of  a  narrow  cleft.  The  ends  of  the  rubber 
cord  and  silk  ligature  are  brought  out  through  the  angle  of  the  wound  left  open  for 
drainage.  The  length  of  time  required  for  the  eoming  away  of  the  rubber  ligature 
varies  from  twelve  to  thirty-six  days,  depending  upon  the  thickness  and  solidity  of  the 
structures  composing  the  pediele." 

This  rubber  cord  ligature  is  never  used,  however,  when  the  pediele  can  be 
easilv  expo8ed  and  its  vessels  ligated  individnally.  In  such  individual  liga- 
tion  of  the  vessels  of  the  pediele,  it  is  always  best  to  tie  and  divide  the  vein 
first,  and  thfin  the  arterj.  The  reverse  procedure  is  apt  to  put  too  much  tension 
on  the  more  delicate  walls  of  the  vein,  a  tension  which  niay  easily  result  in  rup- 
ture  of  the  wall  or  a  tearing  through  by  the  ligature. 

The  kidney  having  been  removed,  such  portions  of  the  fibrous  capsule  as 
may  easily  be  dissected  away  from  within  the  cavity  should  be  removed,  drain- 
age inserted,  and  the  wound  closed  as  in  extracapsular  nephrectomy. 

Even  with  the  utmost  čare  in  nephrectomy,  whether  extracapsular  or  subcapsular, 
there  will  be  times  when  the  condition  of  the  patient  or  the  exigencies  of  the  operativo 
procedure  demand  the  seizure  of  the  pediele  in  from  1  to  3  clamps  which  have  to  be 
left  in  situ  for  hemostasis.  When  this  is  nece8sary,  these  may  be  gently  loosened  about 
the  third  day,  leaving  them  stili  in  position  as  a  precautionary  measure,  and  if  no 
bleeding  occurs,  they  may  be  carefully  removed  the  following  day.  While  clamps  in 
the  wound  may  not  appeal  to  the  »sthetic  sense  of  the  surgeon,  their  use  has  saved 
many  a  precarious  situation  to  the  great  credit  of  the  surgeon. 

Hephrectomj  for  Maligfnant  Growth8  of  the  Kidnej. — Xephrectomy  for 
malignant  growth8  requires  a  few  words  in  addition  to  what  has  been  said 
above.  While  in  a  few  cases,  partial  nephrectomy  may  result  in  cure,  in  gen- 
eral the  rule  to  adopt  is  to  make  the  same  wide  CKcision  in  new  gro\Ni;hs  herc 
as  in  anv  other  part  of  the  body.  Incision  should  be  wide  and  oxposure  of  the 
kidnev  ospociallv  frec.  It  is  in  this  tvpe  of  čase  that  combined  lumbar  and 
abdominal  nephrectomj    finds  itself  most  frequently  indicated. 

When,  from  the  size  and  nature  of  the  growth,  it  has  been  decided  that 
nephrectomy  by  the  lumbar  route  alone  is  unsafe  and  unwise,  2  courses  are 
open  to  the  surgeon.  The  first,  well  adapted  to  moderate  sized  new  gro\vths  in 
a  patient  with  a  small  iliocostal  space,  is  the  prolongation  forward  of  the  hori- 
zontal side-splitting  incision  mentioned  in  the  section  on  incisions.  This  will, 
as  a  rule,  givo  room  enough  for  th(^  removal  of  anv  large  kidnev.  The  posterior 
lumbar  exposiire  enables  the  surgeon  to  free  the  kidney  posteriorlv  from  its 
fatty  capsule.     Anteriorly  in  the  wound  the  peritoneum,  when  not  involved, 


61G     OPEKATIONS  UPON  THE  K1DNEY,  RENAL  PELVIS,  ETC. 

inay  be  pushed  forward  unopened,  and  the  pedicle  of  the  kidnev  thus  reached 
and  ligated,  or,  if  the  kidney  is  too  large  and  the  peritoneum  has  become  so 
attached  that  its  removal  is  necessarj  as  a  part  of  the  operation,  the  peritoneal 
cavitv  at  the  mesial  end  of  the  incision  niay  be  opened,  the  small  intestine  and 
colon  pushed  toward  the  opposite  side  of  the  abdonien,  and  the  peritoneum 
again  divided  Iongitudinally  at  the  outer  side  of  the  cofon,  thus  mobilizing  this 
and  enabling  the  surgeon  to  carry  it  far  enough  toward  the  mesial  lino  so  as  to 
cxpose  the  pedicle  of  the  kidney.  The  pedicle  is  then  tied  and  enucleation  of 
the  kidney  and  its  removal  completed.  Where  such  enucleation  is  done  before 
ligation  of  the  pedicle,  it  must  be  remembered  that  the  largo  veins  which  run 
over  the  surface  of  the  tumor  may  necessitate  division  between  ligatures  and 
the  formation  of  several  accessory  pedicles.  Having  removed  the  kidney  by 
enucleation,  the  fatty  capsule  may  be  removed  in  part  or  in  whole.  In  this 
it  is  of  utmost  importance  to  remember  the  location  of  the  vena  cava  and  the 
relations  of  the  kidney  to  the  duodenum,  the  hepatic  and  splenic  flexures  of  the 
colon.  The  attachment  of  the  last  to  the  diaphragm  gives  it  an  intimate  rela- 
tion  to  the  anterior  surface  of  the  kidney,  to  which  it  may  become  closely 
adherent.  The  duodenum  on  the  right  side  may  similarly  be  a  great  source 
of  worry.  Should  the  adhesions  at  the  upper  pole  of  the  kidney  be  so  firm  that 
separation  is  difficult  and  dangerous,  added  room  and  exposure  of  this  part 
of  the  operative  field  should  be  gained  by  excision  of  the  last  or  2  lower  ribs. 
Following  removal  of  the  kidney,  the  renal  vein  and  inferior  vena  cava  should 
be  examined  for  any  thrombi.  Israel  advises  the  removal  of  these,  even  if  it  is 
necessary  to  temporarily  clamp  the  vena  cava.  The  cavity  left  by  removal  of 
the  kidney  and  the  fatty  capsule  should  then  be  thoroughly  reviewed,  the 
peritoneum  repaired,  drains  inserted  according  to  the  size  of  the  cavity  and 
the  prospective  oozing,  and  the  wound  closed.  Usuallv,  unless  a  combination  of 
new  growth  and  infection  has  been  met,  drainage  may  be  removed  by  the  fourth 
or  fifth  day. 

While  the  above  procedure  will  meet  practically  any  indications  in  the  ex- 
posure  of  a  new  growth  of  the  kidney,  Morris  recommends  a  double  incision. 
First  an  incision  in  the  linea  semilunaris  of  the  affccted  side  is  made  and 
through  this  the  topography  of  the  organ  to  be  removed  is  studied  by  palpation. 
A  lumbar  incision  is  then  made,  and  the  kidney  is  separated  from  its  capsule 
behind.  The  patient  is  then  put  back  in  the  dorsal  position,  and  the  kidney  ex- 
posed  by  incision  of  the  peritoneum  along  the  outer  border  of  the  colon,  as 
described  above.  According  to  the  size  of  the  vessels  connccted  with  the  tumor, 
ligature  of  the  pedicle  is  done  either  now  or  later.  The  kidney  is  freed  at  both 
poles  and  in  front,  and  is  delivered  through  the  abdominal  wound  by  pressure 
in  the  lumbar  wound,  the  ureter  stili  attached.  This  is  then  severed  as  low 
down  as  possible,  the  peritoneal  cavitv  and  abdomen  are  entirelv  closed,  and 
drainage  is  instituted  through  the  lumbar  wound,  whicli  is  then  closed. 

Abdominal  Hephrectomj. — Abdominal  nephrectomy  has,  at  the  present  day, 
its  only  indication  iu  the  removal  of  the  larger  solid  tumors  of  the  kidnev.    In- 
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cision  (Langenbeck)  is  made  in  the  linea  semilunaris  of  the  aflFected  side.  The 
outer  leaf  of  the  mesocolon  is  opened  by  a  small  ineision,  eniarged  by  tearing, 
and  thus  the  vessels  going  to  the  colon  in  the  inner  leaf  are  for  the  most  part 
avoided.  With  the  fingers,  the  kidney  is  then  separated  froni  its  surroundings 
as  far  back  as  the  hilum,  and  a  double  ligature  is  passed  about  the  vessels  of  the 
pedicle,  leaving  out  the  ureter.  The  separation  of  the  organ  is  then  completed. 
This  maj  be  accomplished  only  with  great  difficulty  when  adhesions  are  nu- 
meroiis  and  niany  ligatures  niay  have  to  be  applied.  The  kidney  is  then  de- 
livered  throiigh  the  abdominal  woiind  and  the  ureter  divided  by  any  of  the 
methods  already  suggested.  The  cavity  left  by  removal  of  the  organ  is  then 
carefully  looked  over  for  bleeding  points,  and  these  are  ligated.  Drainage  is 
instituted  by  a  counter  opening  in  the  liimbar  region.  The  blunt  scissors  or  for- 
ceps  are  forced  through  the  muscles  to  a  point  j  ust  external  to  the  quadratus 
lumborum  muscle,  and  here  ineision  is  made  through  the  skin.  This  ineision 
is  just  large  enough  to  accommodate  the  necessary  drains.  The  point  of  a 
clamp  or  forceps  may  then  be  used  to  seize  and  puli  through  the  counter  open- 
ing the  tubes  or  gauze  necessary.  The  peritoneum  is  closed  and  the  abdominal 
wound  8ewed  up  tight.  This  operation  has  practically  no  plačo  in  the  surgery 
of  the  kidney  to-day,  except  to  meet  those  rare  new  growths  of  very  large  size 
or  those  affections  of  absolutely  misplaced  or  floating  kidnevs  with  a  meso- 
nephron. 

Dangers  of  Hephrectoiny. — The  dangers  which  accompany  nephrectomy  are 
many  and  harassing,  especially  to  the  surgeon  of  little  experience,  and  particu- 
larly  is  this  true  when  it  is  necessary  to  remove  a  kidney  which  has  alreadv 
been  the  site  of  a  previous  nephrotomy  or  nephrostomv.  In  spite  of  the  indica- 
tions  as  roughly  outlined  above,  many  times  will  arise  when  the  operation  of 
theoretical  choice  must  give  way  to  practical  judginent,  and  the  only  indica- 
tions  then  important  are  given  by  the  conditions  as  confronted  after  ineision 
is  made. 

The  dangers  of  a  nephrectomy  are  not  alone  those  common  to  any  major 
operation,  but  there  are  several  special  and  important  enough  to  be  separately 
mentioned.  Shock  from  excision  of  an  organ  so  close  to  the  šolar  plexus  may 
occur.  Ilemorrliage,  either  primary  or  secondarv,  may  arise  from  the  slipping 
of  clamp  or  ligature;  from  the  retraction  of  vessels  apparently  caught  and 
ligated  in  a  pedicle  so  fibrous  or  so  thick  and  short  that  a  ligature  en  masse  will 
not  hold  the  individual  elements;  or  from  direct  severing  of  aberrant  vessels 
or  the  tearing  away  of  nonnal  vessels.  In  spite  of  the  utmost  čare,  such  acci- 
dents  will  occasionally  occur  to  the  best  of  surgeoiis.  Whcn  met  with  in  the 
bottom  of  a  deep  wound  or  in  the  excision  of  a  large  tumor  which  totally  ob- 
scures  from  view  the  pedicle  and  its  vessels,  such  an  emergencv  is  far  better 
met  by  locating  and  grasping  the  pedicle  with  the  fingers  than  by  blind  eflForts 
to  grasp  it  with  long  clamps.  It  is  surprising,  but  true,  that  a  spurting  reual 
arterv  will  practicallv  guide  the  fingers  to  itself  by  the  outrush  of  blood  and 
will  almost  leap  into  the  fingers  in  its  pulsations,     Suffice  it  to  say,  however^ 
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that  such  guidance  must  be  qiiickly  followed  and  that  the  sense  of  relief  that 
accompanies  the  accomplishment  of  the  desired  end  is  surpassed  by  few  other 
eflForts  at  hemostasis.  Hemorrhage  from  a  tear,  by  traction  or  elamping  the 
vena  cava  or  aorta,  is  far  bettcr  avoided  than  remedied.  When  occurring,  if 
possible,  tlie  vessel  must  be  either  sntured  or  ligated.  In  ligating  the  renal 
vessels  it  is  wcll  to  remember  Gerster'3  suggestion  that  ligation  of  a  vein  should 
preccde  ligation  of  an  artery. 

Wounds  of  the  pleura  give  their  own  note  of  warning  by  the  sibilant  sound 
emitted  on  inspiration  and  expiration.  They  are  ea8ily  sutured  and  surpris- 
inglv  free  froni  untoward  resnlts.  AVoiinds  of  the  peritoneum,  on  the  other 
hand,  are  dangeroiis  if  nnrecognized.  Made  deliberately  in  the  course  of  an 
operation,  thcy  may  be  easilv  repaired ;  but  made  unintentionally  in  the  sepa- 
ration  of  a  piis  kidney,  they  may  lead  to  a  fatal  peritonitis. 

Woimds  of  the  giit  should  be  repaired  as  soon  as  made  and  covered  with  the 
peritoneum  or  omentum.  When  made  at  the  timc  of  operation,  convalescence 
may  be  unretarded.  When  resulting  from  the  pressure  against  the  colon  of 
misplaeed  drainage  tubes  or  from  the  elamping  on  the  riglit  side  of  a  small 
piece  of  duodenum  with  the  pedicle,  the  result  may  be  either  a  long  standing 
fecal  fistula  in  the  first  plače,  or  a  short  running,  rapidly  fatal,  duodenal  fistula 
in  the  second.  These  latter  seldom  show  themselves  until  a  few  days — 4  or  5 — 
after  operation.  Usually  they  are  the  result  of  elamping  a  short  sclerosed 
pedicle  and  catching  in  the  ends  of  the  clamp  the  duodenal  wall,  with  subse- 
quent  necrosis  of  this  wall.  The  resulting  fistula  means  rapid  death  from  inani- 
tion  and  exhaustion  as,  owing  to  the  gastric,  intestinal,  pancreatic,  and  biliary 
secretions  present,  there  is  no  tendency  to  spontaneous  healing,  but  rather  a 
progressive  enlargement  of  the  fistula.  Mayo  stronglv  urges  in  such  accidents, 
before  the  exhaustion  of  the  patient,  a  transperitoneal  attack  on  the  duodenum, 
lifting  it  from  its  bed,  suturing  the  fistulous  opening,  covering  it  with  the 
peritoneum  or  omentum,  followed  by  a  jejunostomy  for  artificial  feeding  for  a 
few  davs. 

Anuria  following  nephrectomy  calls  for  immediate  nephrotomy  on  the  other 
side. 

In  general,  the  other  sequel8B  or  complications  are  the  same  as  those  met 
with  in  any  major  operation  on  a  pos8ibly  infected  organ,  and  must  be  treated 
according  to  their  individual  indications. 

OPERATIONS  ON  THE  PELVIS  OF  THE  KIDNET 

PYELOTOMY:     PYELOLITHOTOMY 

Pyelotomy  or  pvclolithotomv  is  an  operation  which  was  formerly  ap- 
proached  \vith  considorablo  misgiving  as  to  its  ultimate  results,  but  which  has 
rapidly  gaincd  favor  in  the  past  few  vears  with  the  greater  cei'tainty  of  diag- 
nosiš  made  possible  by  the  X-ray8  and  by  ureteral  catheterization  with  possibIy 


OPERATiONS    0.\    TllK    PKIA^IS    <)F    TlIK    Kli)NKY       i\VJ 

subaequeiit  X-niy.  Compared  with  iiephrolithotomv,  it  has  the  disadvautages 
that  (a)  complcte  exploration  of  the  kidnej  bv  siglit  is  impossible;  (b)  large 
branching  stones  or  stones  in  the  ealices  are  reraoved  witli  diffieultj ;  (e)  wheii 
piis  is  found  aiid  drainagc  becomes  necessarv,  fistiilse  are  apt  to  resiilt  and  per- 
sist,  The  first  of  tliese  objectioiis  has  lar^elv  been  eliminatcd  by  onr  iiiore  cer- 
tain  methods  of  diagiiosis.  A  verv  large  bmnchin*»:  stene  maj  better  be  rcmoved 
by  nephro]ithotomy,  biit  certain  it  is  that  exploration  of  the  ealices  and  removal 
of  stone«  frmn  theni  is  iiot  ver  v  difficiUt.  Where  jma  is  presen  t  and  drainai^e 
for  a  considerable  tirne  is  neceasarv,  nephrolilhotomv  m  a  v  better  be  done.  Tu 
clean  cases  and  in  cases  of  smaller  stones  in  the  pelvis  of  the  kidnev,  pvelotomv 
is  the  operation  of  choice.     It  avoids  hemorrhage,  does  not  injure  the  renal 
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to.   24. — PoBTERioii  Wall   or  Pelvis  of   Kionet  iNciaBU  LoifoiTtn>JNAi-i*Y  ExpoaiNO  a  SmaUj 

Stonb, 

parendivma,  and  is  quick  to  heal  in  elean  cases,  with  practicallv  no  danger  of  n 
fistula  rcsnltiug. 

Technic- — The  kidney  is  esposed  bj  the  hnn!>ar  ronte  in  the  sume  %niv 
[«8  for  nephrolithotomj,  and  if  posaible  is  delivered  npon  tbe  back  or  well  into 
the  \vouiid.  The  posterior  wall  of  t!ic  pelvis  is  thns  exposed,  If  palpation  has 
revcaled  the  loeation  of  the  stone,  the  pelvis  is  ineised  uver  it,  but  not  too  cloae 
to  the  renal  parenchvma.  If  exploration  nnist  bo  madc,  thn  line  of  incision  eor- 
responds  cloaelv  to  the  mid-line  of  the  pelvis  in  a  direetiioi  toward  tlie  nreti^ral 
orifice.  The  little  fin^cr  is  then  introdnced,  and  the  pelvis  and  ealices  exp!ored. 
Finding  the  stone,  it  mav  be  delivered  throiii;h  the  wonnd — if  »malh  pieked 
out  of  either  pelvis  or  calyx  bv  stonc  foreeps  or  a  enrette;  or,  if  large,  the  in- 
cision in  the  pelvis  may  be  proloniied  into  a  large  op€*ning  or  into  a  flap  open- 
ing.  \Vhile  it  is  better  to  avoid  the  region  of  the  parenchvma,  uhcn  possible, 
on  aeeonnt  of  the  greater  difficulty  of  placing  the  closing  siitnres,  it  is  not  neces- 
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aarv  if,  l>y  mukiti^  a  flap  inrUion,  a  large  calrnins  tan  thus  l»e  reiiitivinl  uitlutiif 
ocRDminutioii.  If  lavage  of  tlie  pelvis  seems  neeessarv,  it  is  done.  The  ureter  ia 
ezplored  as  in  anv  kidnev  operation.    Tbe  pelvis  is  then  readj  to  close. 

If  čare  has  been  taken  in  the  exposiire  of  the  pelris  not  to  remove  the  fine- 
frrained  fattv  ti^ne  or  inner  laver  of  fattv  eapsiile  which  is  cIo9ely  attaebed 
aboiit  tLe  pelvis  and  siniis^  this  wiU  be  fotind  of  frreat  aid  in  closure  of  tlie 
wottnd,  especiiallj  in  eases  of  stones  of  considerable  ^tanding.  when  this  fattv 
covering  is  apt  to  be  thiekened  to  some  eartent*  The  ilavos  consider  this  fattv 
faseial  flap  of  the  uttnost  importance  as  a  coverinij;  after  operations  upon  the 
pelvis  of  the  kidnev,  and  as  a  means  of  protecting  the  suttire  line  in  the  pelvis 
of  a  kidnej'  which  has  been  operated  on  for  the  purpose  of  removing  stones. 
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WlKm  the  pclviš  is  espoaed,  rare  is  tak*"n  that  the  attiidird  fat  la  not  removed, 
bul  iiieirtioii  is  iruide  directlv  tlmm^^i  it  4is  a  part  of  the  wall  of  the  pt^lvis,  and 
in  closini^:  the  wound,  it  is  sutured  as  a  part  of  the  pelvis  wall  with  No.  1  cat- 
giit.    Eveii  if  coaptation  is  iTiiperfect,  iio  leakaj^e  occiirs. 

If  the  oponiii^^  in  the  pelvis  is  lar^c  and  rag^ed,  a  small  flap  is  made  from 
this  faseial  covering  and,  after  clomire  of  the  iiiciaion  into  the  pelvis,  this  flap 
ia  brou*2:ht  aeross  the  line  of  siitiire  and  held  in  placc  bv  2  or  3  snturcs  of  fine 
plain  catpit  to  keep  the  parts  in  appoBition.  Apposition  of  the  flap  and  the 
pelvis  is  important.  Olosc  approximation  nf  the  ineised  pelvic  \vali  edges  is  not 
necessarv  to  healing  bv  primarv  nnion.  In  a  nnmber  of  cases,  where  the  closnre 
of  tlie  wall  of  the  pelvis  wa9  not  urine  t  i  srh  t  lait  was  covered  with  the  fatty 
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fascial  flap,  Mayo  (2)  found  that  healing  took  plače  with  no  leakage.  This  lack 
of  leakage  has  enabled  the  surgeon  to  substitute  pyelotoniy  for  nephrolithotomj 
in  manj  cases  of  stone  in  the  pelvis.  In  cases  wliere  temporary  drainage  of  the 
kidney  pelvis  is  deemed  nece88ary,  this  is  best  aecomplished  by  the  use  of  a 
small  soft  rubber  tube  placed  so  that  it  enters  the  pelvis  not  at  right  angles  to 
the  pelvic  wall  but  parallel  to  this  wall  after  the  manner  of  inserting  a  gas- 
tro8toniy  tube.  While  it  is  impossible  to  overlap  the  wall  of  the  normal  sized 
pelvis  over  such  a  tube,  the  fatty  fascial  flap  may  be  so  brought  over  that,  on  re- 
moval  of  the  tube,  it  tends  to  fall  together  and  obliterate  the  opening,  thus  avoid- 
ing  the  tendency  toward  formation  of  a  long  persisting  fistula.  Where  primary 
closure  of  the  incision  in  the  pelvis  is  practicable,  the  method  of  Mayo  and  the 
use  of  the  fatty  fascial  flap  will  be  found  most  advantageous.  Should  such  a 
flap  be  found  impossible,  duo  to  deficiency  in  this  layer  or  to  its  complete  re- 
moval  in  the  course  of  expo8ure  of  the  pelvis,  Payr  has  suggested  the  dissection 
oflF  and  tuming  back  of  a  small  flap  of  the  fibrous  capsule  from  the  posterior 
surface  of  the  kidney  and  its  approximation  over  the  line  of  pelvic  suture  by  a 
f  ew  catgut  sutures. 

As  in  nephrolithotomy,  even  more  so  in  pyelotomy,  is  the  absolute  removal 
of  foreign  bodies,  such  as  blood  clots,  fragments  of  comminuted  calculi  or  small 
pieces  of  pyogenic  membrane,  essential  to  the  quick  union  of  the  pelvic  wound. 
So,  too,  for  drainage,  the  ureter  must  bo  ascertained  to  be  f ree  and  unobstructed 
and  opening  into  the  most  dependent  portion  of  the  pelvis.  As  in  nephrotomy, 
the  passage  of  a  ureteral  catheter  into  the  pelvis  of  the  kidney  and  its  replace- 
ment  by  a  slightly  larger  catheter  drawn  through  from  above  may  establish 
the  temporarv  drainage  necessary  for  primary  union  in  the  pelvic  wall.  Thess 
individual  indications  having  bcen  met,  the  lumbar  wound  is  closed  in  the  same 
manner  as  previou8ly  described,  i,  e.  a  3-layer  muscle  ropair  and  a  skin  closure. 

PLASTIO  0PEBATI0N8  IN  THE  KIDNET  PELVIS 

Plastic  operations  in  the  kidney  pelvis  are  indicated  in  small  hydronephrotic 
sacs  under  certain  conditions,  in  intermittent  hvdronephrosis  and  in  strictures 
or  occlusions  of  the  first  part  or  orifice  of  the  ureter.  Many  of  these  operations 
have  met  with  marked  succcss.  Most  of  them  are  done  following  nephrotomy 
and  the  thorough  exploration  of  the  kidney  itself,  together  with  its  pelvis  and 
ureter.  In  ali  cxpo8ures  of  the  kidney  it  is  by  anv  one  of  the  usual  lumbar 
incisions,  following  which  exploration  ascertains  the  exact  condition  with  which 
the  surgeon  must  deal. 

Plication. — Plication  of  the  pelvis  of  the  kidney,  as  done  by  Israel  in  189G, 
and  by  Albarran  ^  in  1898,  is  the  simplest  of  the  plastic  operations  on  the  pelvis 
of  the  kidney.  It  presonts  a  mc^thod  of  reefing  up  by  suture  the  wall  of  a  pocket 
which  has  dcveloped  below  the  level  of  the  ureteral  orifice.  The  success  of  the 
operation  must  depcnd  upon  a  normal  sized  ureteral  opening,  a  free  and  unob- 

'  Albarran,  p.  223,  Fig.  102;  pp.  224-225,  Figs.  103  and  104. 
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structed  ureter,  aud  abiUtj  tu  ^o  nbiiterattJ  tlie  poeket  that  the  urine  iiows  freely 
and  unohstriiotedly  into  the  ureter.  The  surgeon  plaees  in  the  wall  of  the  potiket 
a  series  of  sutures  of  piain  catgut  in  aiich  a  positiou  that  when  tied,  they  cora- 
pletelj  obliterate  the  dcpcndent  poeket  to  a  level  with  the  ureteral  oritice,  Be- 
fore  tving  siieh  8iitures,  tho  wall  of  tlie  pocket  iiniv  l>e  lightlv  searitied,  the 
l>etter  to  proiuote  iiniun,  After  tviug,  the  tin^^r  in  a  nephrotomy  wotnid 
aseortaios  the  <ililiteration  of  tlie  poi^ket.  If  miv  giHail  puckets  rernain,  tliesL» 
are  oi-fluJod  hj  the  iii^ertitni  of  a*lditinnal  siitiires.  On  eunipietion,  the  tiugtM' 
in  the  pelvis  sliould  feel  a  sniiMilli  iionr  hvel  with  the  mouth  of  the  iireter. 

TJreterQpycloplaflty.'— l'reterop_veh>phisty  h  an  operation  devised  by  Fenger 
in  181)2  for  the  relief  of  strieturo  at  the  moiith  of  the  ureter  aud  intermittent 
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Fig,  27. — Ljp»  of  LoNGrrUDrNAL  Ikcision 

SEPAHATKI>TRA.SeVERftieLY  ANI>   WoUNl* 
BUTURED  IN  TH.lNSVEIUiS  DmECTlON, 


hvdronephrosis,  The  operation  is  in  realitj  a  Heiuike-Alikulie/.  pylorophi8ty 
adapted  to  this  situation.  A  longitndinal  ineision  is  made  through  the  line  of 
etricture,  if  neeessary,  extending  into  the  pelvis  above,  having  previously  intro- 
dnced  through  the  stricture  a  sniall  srnind  or  -eatheter  to  aet  as  a  guide,  The 
lipš  of  this  iueieinn  are  then  Heparat<'d  transverselv  and  the  wonnd  elosed  in  a 
transverse  direetinn  by  iuterrupted  .siiture*^  of  tine  plain  catgut  (Fig,  27).  The 
resulting  caliber  of  the  openiug  should  permit  of  the  introduction  througk  the 
site  of  a  No*  14  F  sound.  The  suture  line  inav  then  lie  reinforced  by  the  op- 
position  to  it  of  a  fattv  faseial  tlap  after  the  inanner  of  Mayo. 

Urcteropyelo8tomy.— FreteropvelostonrVj  first  praetieed  by  Trendelonbiirg 
aud  Kiister,  etanprises  tlie  seetioii  of  the  ureter  at  its  termiiuil  part  aud  its 
ana6tojuo,sis  to  the  mont  depend«^'ut  part  of  the  renal  pelvis.     This  operation  ia 


ri 


SUKGEKV    OF    Tli  K    UKETKK  623 

indicated  in  stric^turcs  or  coiistriction  of  tlie  ureteral  orifice,  in  vulve-likc  tor- 
sions  of  the  same,  as  the  result  of  adhesions  or  cicatrization,  in  accidental  re- 
sections  of  this  portion  of  the  ureter,  or  in  hjdronephrotic  conditions  where  the 
new  anastoniosis  niay  reestablish  dependent  drainage.  Following  nephrotomj 
or  pyelotomy,  the  internal  orifice  of  the  ureter  is  sought  with  a  small  boiigie  or 
sound,  and  the  anatomical  and  pathological  conditions  ascertained.  Fre- 
quently  in  siich  cases  it  is  nece8sary  to  pass  the  bougie  from  below  upward  into 
the  pelvis  of  the  kidney  throiigh  a  small  ureterotomy  wound.  The  ureter  at  the 
pelvic  end  is  then  ligated  and  sectioned.  If  a  stricture  extends  some  distanco 
in  the  tube,  it  may  be  necessary  to  resect  from  1  to  2  Vi>  in.  The  latter,  however, 
represents  about  the  limit  in  which  resection  and  terminal  anastomosis  may  be 
accomplished.  The  f  ree  end  of  the  ureter  may  now  be  sectioned  obliquely,  or,  if 
already  sectioned  transverselv,  may  be  cut  down  about  y^>  i^i-  along  its  longi- 
tudinal  axis  on  one  side  and  the  corners  rounded  oflF.  The  most  dependent  part 
of  the  pelvis  is  then  incised  to  the  same  length  as  the  ureteral  orifice,  and  bring- 
ing  the  2  openings  together,  anastomosis  mav  then  be  eflFected  after  the  manner 
of  a  gastrojejunostomy,  by  a  running  stitch  of  fine  plain  gut,  first  through  the 
contiguous  edges  of  the  ureter  and  pelvis,  tving  at  either  end  to  prevent  purse- 
stringing,  thence  back  through  the  separated  walls.  A  fine  Lembert  or  Cushing 
suture  may  reinforce  this,  apposing  any  fatty  capsule  whicli  overlies  the  pelvis 
to  the  suture  line.  Čare  must  be  exercised  that  the  ureteral  or  pelvic  wall  is  not 
grasped  by  clamps,  as  the  pressure  from  these  may  cause  later  necrosis  of  a 
small  portion  of  the  wall  and  destroy  the  integrity  of  the  anastomosis. 

Albarran  suggests  the  oxcision  of  a  small  triangillar  piece  from  the  most  de- 
pendent portion  of  the  pelvic  wall  instead  of  making  a  mere  si  it  through  the 
wall.  In  the  opening  thus  made,  he  interposes  the  sectioned  end  of  the  ureter, 
making  a  careful  suture  of  the  mucous  membrane  of  one  to  the  other.  Thus 
closed,  he  applies  to  the  outside  several  sutures  of  the  type  of  Lembert  to  rein- 
force and  sustain  the  principal  mucous  membrane  suture. 

Where  the  operation  is  done  for  a  torsion  or  stricture  purely  at  the  ureteral 
orifice,  the  uretor  may  not  be  sectioned,  but  the  part  below  the  stricture  brought 
into  apposition  with  the  pelvis  at  its  lowest  point  and  a  lateral  anastomosis  per- 
formed.  The  section  of  the  ureter  involvos  no  danger,  however,  and  the  enlarge- 
ment  of  the  ureteral  orifice  by  oblique  sectioning  of  it  is  a  distinct  advantage; 
hence,  the  first  plans  of  anastomosis  are  to  be  preferred.  Drainage  in  such 
anastomosis  will  be  considered  ilecessary  in  many  cases,  but  the  utmost  čare 
should  be  taken  that  such  drainage  exert  no  pressure  upon  the  immediate  line 
of  suture. 

SUBOERT  OF  THE  UBETER 

In  the  consideration  of  the  surgerv  of  the  ureter,  a  few  general  remarks 
may  not  seem  amiss. 

It  should  be  remembered,  in  the  first  plače,  that  the  ureter  is  a  small,  deli- 
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cato  tube  having  an  extrciiiely  sinall  diameter,  and  tliat  best  resulta  are  to  l>e 
obtained  by  tlie  emplovinent  of  fine,  dclicate  instrumenta,  reinforced  by  extremc 
čare,  gentle  handling,  and  a  due  consideration  for  its  blood-8upply,  which  is 
at  times  uncertain. 

It  should  also  be  borne  in  mind  that  the  ureter  has  in  its  environment 
numerous  important  structures  during  its  course  from  the  pelvis  of  the  kidney 
to  its  junetion  with  the  bladder,  and  that  proper  realization  of  its  anatomical 
relations,  together  with  their  importanee,  is  essential  for  the  best  results. 

Anatomical  Points. — At  their  commencement,  the  2  ureters  are  about  3  in. 
apart ;  they  descend  downward  and  inward  behind  the  peritoneum  to  the  blad- 
der, where  they  are  separated  some  2  in.  from  each  other ;  they  then  traverse  the 
wall  of  that  organ  obliquely,  terminating  upon  mucosa  from  %  to  1  in.  distant 
from  each  other.  In  their  course  they  are  in  close  relationship  to  the  large 
intestine,  inferior  vena  cava  (on  right  side),  genitocniral  nerve,  common  iliac 
(or  external  iliac),  and,  in  the  female,  the  uterine  artery.  This  latter  arterv 
should  always  be  carefully  considered  in  performing  a  hy8terectomy,  especiallj 
the  complete  removal  of  the  uterus.  A  fairly  ae<;urate  surface  landmark  of 
the  position  of  the  ureters  from  the  kidney  to  the  pelvic  brim  may  be  obtained 
by  erecting  a  perpcndicular  at  the  junetion  of  the  middle  and  inner  third  of 
Poupart'8  ligament.  I..ikewise,  the  position  of  the  crossing  of  the  ureter  over 
the  pelvic  brim  may  be  approximately  determined  by  the  intersection  of  a  line 
drawn  vertically  upward  .from  the  spine  of  the  pubis,  with  one  connecting  the 
anterosuperior  spine  of  the  ileum. 

EXPOSUBE  OF  UBETEBS 

Exposure  of  the  ureters  may  be  obtained  either  retro-  or  transperitoneally. 
The  formor  is  the  procedure  of  choice  and  the  one  more  freqnently  resorted  to. 
The  transperitoneal  route  is  employed,  as  a  rule,  for  operations  low  down  in 
the  pelvic  portion  of  the  ureter,  or  where  injury  occurs  or  operation  is  decided 
upon,  during  the  course  of  a  laparotomy. 

Retroperitoneal  Route 

1.  Oblique  Lumbo-iliac  Incision. — By  this  incision  the  iipper  %  of  the 
ureter,  and  in  some  instances  more,  can  be  expo8ed.  The  incision,  which  is 
oxten8ive,  starts  just  below  the  twelfth  rib  at  the  angle  of  its  junetion  with  the 
outer  border  of  the  erector  spinffi ;  passes  obliquely  downward  1  in.  internal  to 
the  anterosuperior  spine,  then  downward  and  inward  %  in.  above  and  parallel 
to  Poupart'8  ligament,  terminating  at  the  outer  border  of  the  rectns.  The  in- 
tervening  muscles  are  incisod  down  to  the  peritoneum,  which  is  retracted  in- 
ward,  thus  pulling  with  it  the  ureter,  which  usually  adheres  closelv  to  it.  In 
the  lower  portion  of  the  wound,  the  ascending  colon  (on  the  right  side)  and  the 
descending  colon  (on  the  left  side)  will  likewise  be  retracted  inward. 
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In  operations  on  the  lower  section  of  the  ureter  and  on  its  brim,  the  lower 
portion  of  the  above  incision  may  be  ali  that  is  necessary,  the  incision  starting 
1  in.  inside  of  the  anterosuperior  spine  of  the  ilium 
and  slightljr  above  it 

2.  Gib8on'8  Incision. — This  incision  begins  in  the 
median  line  1  in.  above  the  pubis,  and  is  carried 
through  the  skin,  through  the  aponeurosis  of  the  ex- 
ternal  obIique  and  the  miiscle  of  the  intemal  oblique, 
being  parallel  to  and  1  in.  above  Poiipart'8  ligament ; 
it  ends  at,  or  slightly  above  and  intemal  to,  the  antero- 
superior spine  on  the  same  side.  The  muscies  are 
retracted  iipward  and  the  transversalis  fascia  incised, 
the  peritoneum  being  pushed  upward  and  the  rectus 
inward,  thiis  expo8ing  nicely  the  pelvic  portion  of  the 
nreter. 

The  patient  should  be  placed  in  the  Trendelenburg 
position.  This  incision  offers  excellent  exposure  with 
a  minimum  damage  by  muscle  cutting. 

3.  The  Transrectus  Incision.— A  good  exposure  of 
the  lower  portion  of  the  ureter  is  also  obtained  by  a 
transrectus  incision,  starting  at  the  level  of  the  um- 
bilicus,  and  extending  downward  to  the  spine  of  tlie 
pubis.  The  skin,  superficial  fascia,  and  anterior  rec- 
tus sheath  are  incised ;  the  fibers  of  the  rectus  separated ;  the  transversalis  fas- 
cia cut;  and  the  peritoneum  then  reflected  upward  and  inward.  Remember 
that  the  deep  epigastric  artery  and  vein  run  between  the  transversalis  fas- 
cia and  peritoneum  in  the  course  of  this  incision,  and  must  be  sought  and 
tied  off. 

4.  Median  Abdominal  Incision. — Judd  bas  recently  described  a  retroperi- 
toneal  route  for  the  exposure  of  the  lower  fourth  of  the  ureter.  The  incision 
starts  just  below  the  umbilicus  in  the  median  line,  and  extends  to  the  pubis, 
travcrsing  the  skin,  superficial  fascia,  and  linea  alba.  The  recti  are  retracted; 
the  transversalis  incised;  the  peritoneum  pushed  upward  off  the  bladder;  the 
bladder  puUed  out  of  the  wound,  after  being  loosened  froni  its  bed;  and  the 
ureters  exposed  as  thev  enter  the  bladder.  This  same  exposure  may  be  obtained 
by  the  Pfannenstiel  incision,  which  will  be  described  under  transperitoneal 
routes. 


Fig.    28. — Oblique     Litmbo 
iLiAc    Incision. 


Transperitoneal  Routes 


The  transperitoneal  routos  are  the  same  as  for.  a  laparotomy  for  the  purpose 

of  exposing  the  pelvis,  and  are  usually  emploved  in  operations  low  down  in  the 

ureter.     The  incisions  usuallv  emploved  are  either  median,  transrectus,  or  the 

Pfannenstiel  incision.     The  latter  is  a  curved  skin  incision  with  its  convexity 
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downward,  cxtending  j  ust  above  the  piibis  latcrallv  across  tlie  2  lo\ver  eiids  of 
tlie  recti  miiscles.  The  incision  is  tbeu  deep<*ned  to  iuchide  the  anterior  rectiis 
sheath,  whicb  is  tben  dissected  upward  off  botb  the  recti  iiuiscles  as  ono  flap, 
and  then  retracted.  The  recti  are  separated  and  the  transversalis  and  peri- 
toneiim  are  opened  by  a  vertical  incision. 

Otheb  Koutes 

Various  oporations  have  been  devised  for  exposnre  of  the  lower  end  of  the 
ureter  throiigh  the  vagina  and  the  peritoneiim,  but  thcv  offer  so  inany  drawback3 
in  the  matter  of  difficiilties  in  technic,  infection,  etc,  that  they  have  been 
abandonod  and  so  will  not  be  described,  inasmuch  as  thev  are  not  reconimended. 


UBETEROBBHAPHT:  SUTUBINa  OF  THE  UBETER 

Suturing  of  the  ureter  is  usually  done  for  repair  of  wounds  or  following 
incision  for  removal  of  calculi.    Here  fine  needles  nnist  be  used  and  fine  suturc 

material  emplovod,  either  silk, 
sniall  chroinic  catgut,  or  linen 
thrcad.  The  suturo  should  not 
inehule  the  niueosa,  but  ouly 
the  fibroua  and  niuscular  coats 
(see  Fig.  2i)),  and  should  be 
interrupted  and  reinforced,  if 
possiblo,  by  a  second  row  or  a 
Lembert  suture,  always  keep- 
ing  in  mind  the  possibility  of 
occluding  the  caliber  of  the  ure- 
ter by  the  eniployment  of  too 
many  rows  of  sutures.  This 
opera  t  i  on  should  be  done  retro- 
peritoneallv  where  possible.  If 
this  is  out  of  the  cpiestion,  the 
peritoneum  should  be  carefully 
sewn  over  the  suture  line  to  re- 
inforee  it  after  completion  of 
the  opcration. 
Wounds  of  the  ureter  niay  be  divided  into  complete  and  incomplete.  They 
may  be  oblique,  transverse,  or  longitudinal,  and  thev  niav  be  clean-cut  or  frayed. 
They  are  most  commonly  the  result  of  injurv  during  a  laparotomv,  and  they 
call  for  some  immodiate  remedv. 

In  complete  wound8,  some  form  of  anastomosis  must  be  done,  or  implantation 
of  the  proximal  end  into  some  viscus,  although  in  manv  eases  of  this  injury  the 
ureter  bas  been  simply  ligated  without  any  apparent  baneful  sequela3. 


Fig.  29. — Suturing  Uukter  with  Interrupted  StrruRES 
Including  Fibrouh  and  Muscular   Coats  but  not 

MUCOSA. 
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In  incomplete  wound8,  some  attempt  should  bc  made  to  suture  the  opening 
in  order  to  avoid  a  persistent  fistula  or  8iibsequent  cicatricial  contraction  with 
stricture  and  renal  retention. 

In  longitndinal  wonnd8,  where  the  danger  of  stricture  is 
feared,  the  procedure  adopted  is  that  described  under  Stric- 
ture of  Ureter.  In  manv  instances,  however,  this  tvpe  of 
wound  often  hoals  spontaneously  without  any  leakage. 

In  transverse  wound8,  a  longitndinal  incision,  %  in. 
long,  should  be  niade  at  the  central  point  of  the  transverse 
wound,  on  either  side,  i.  e.,  one  extending  upward  and  one 
downward,  passing  through  the  entire  thickness  of  the  ure- 
teral  wall  (Fig.  30).  The  sutures  are  placed  as  follows: 
One  starts  at  the  upper  angle  of  the  upper  longitndinal  in- 
cision and  comes  out  at  the  lower  angle  of  the  lower  longi- 
tndinal incision ;  then  2  sutures  are  placed  on  either  side 

(Fig.    31).      This    nianeuver    produces    a 

longer  transverse  incision  than  the  original 

one  and  decidedly  offsets  the  possibility  of 

stricture. 

Oblique   wound8    are   brought  togethei 

with  intorrupted  fine  chromic  gut  in  the 

iisual  nianner  of  suturing. 


Fig.  30.— Suturi.m; 
lonoitudinal  inci- 
SION. One  s^uluic 
starts  at  the  uppor 
angle  of  the  Tvound 
and  comes  out  at  the 
lower  angle,  the  othcr 
sutures  are  placed  on 
either  side. 


Fig.   31.— Show- 
ing    the     su- 

TU  RES         Ll- 
GATED. 


UBETEROTOMT:   INCISION  OP  THE  UBETER 

Ureterotomy    for   Calculus. — 

Ureterotoinv  is  usually  done  for 
removal  of  calculi  and  mav  then 
be  ternied  "ureterolithotomj." 
If  choice  of  route  is  possible,  the 
retroperitoneal  niethod  is  the 
bet  ter  one.  The  calculus  having 
becn  located  bv  uroteral  cathetcrization  or  X-ray, 
the  ureter  is  oxpo8(»d,  freod  if  neeessarv,  and  pro- 
tected  clanips  or  t(»niporary  ligatures  place<l 
above  and  bol<)w  the  site  of  operation  to  prevent 
soiling  or  (lisplacoment  of  stone,  and  the  ureter 
drawn  forvvard.  The  field  is  protected  by  gauze 
and  a  longitndinal  incision  niade  directly  over 
the  calculus,  \vhich  is  romoved  by  forceps,  a  small 
scoop  or  other  coiivenient  instrument.  After  re- 
moval of  the  calculus,  the  wouDd  is  sutured  as 
above  described. 


Fig.  32. — Longitudinal  Incision 
IN  THE  Ureter  Made  Directlt 
Over  the  Calculus. 


Drainagcj  will  depend  upon  the  character  of  the  urine,  the  technic  em- 
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plojed,  and  tlie  difficnlties  attending  the  placing  of  sutiire,  which  often  occur  m 

the  lower  portion  of  the  iireter.    In  the  latter  instance,  good  rcsnlts  have  been 

obtained  without  suture  by  simple  drainage. 

Ureterotoiny  for  Stricture. — The  site  of  the  stricturo  is  first  located  by  cath- 

eterization  of  the  urcters,  the  catheter  being  allowed  to  reniain  in  situ.     The 

stricture  is  exposed  hy  the 
retroperitoneal  route,  and 
the  ureter  clamped  abovc 
the  site  of  the  stricture.  A 
longitudinal  incision  is  theii 
made  through  the  stricture, 
inchiding  ali  coats.  Tlie 
catheter  is  then  pushed  up 
the  ureter,  slightly  above  the 
stricture,  and  the  sutures 
placed,  the  object  being  to 
make  the  longitudinal  in- 
cision a  transverse  one  (Fig. 
A  *"  '         B  -'  C  ^        33).     The  first  of  the  3  sii- 

Fio.  33. — A,  Longitudinal   Incision    Through   thb   Nar-*    .^^ ,,^ ^ii_ ^_i   jj 

ROWED  Ureter.  B.  Sutures  Placed  in  Lono  Axis  op  ^^^^^es  USUallj  emplo^ed  IS 
THE  Ureter.  C,  Sutubbs  Being  Tied  Maub  Wound  passed  througll  the  muscular 
Transverse.  j      /?i  .  -.i 

and    fibrous    coats    without 

taking  in  the  mucous  membrane,  the  needle  entering  at  the  upper  angle  of  the 

incision  and  coming  out  at  the  lower  angle  in  such  a  manner  that  when  the 

suture  is  tied  the  angles  are  brought  in  apposition,  thus  making  the  wound  a 

transverse  one  and  enlarging  thereby  that  portion  of  the  ureter  which  was  the 

seat  of  stricture.     Tvvo  other  similarly  placed  sutures  are  emplojed  on  either 

side  of  the  one  just  described  (Fig.  33,  B),  producing  the  suture  line  illustrated 

in  Figure  33,  C. 

Drainage  is  usually  employed.    The  catheter  may  be  left  in  for  a  few  dajs 

to  reduce  the  chances  of  leakage. 


UBETEROUBETEBOSTOMT:    ANA3T0M0SIS 


Anastomosis  is  resorted  to  when  the  ureter  is  completely  severed.  The  3 
operations  which  are  commonlv  emploved  will  be  described:  Poggi-Eobson, 
Van  Ilook  and  Bovee,  together  with  a  reference  to  end-to-end  anastomosis. 
Of  these,  Van  Hook^s  method  is  probablv  the  best  for  ali  around  use,  although 
about  li/>  in.  of  length  of  the  ureter  is  sacrificed  in  its  performance.  End-to- 
end  anastomosis  shortens  the  ureter  about  an  inch,  and  is  apt  to  be  followed  by 
stricture  and  leakage,  the  latter  being  also  a  likely  result  of  end-to-end  anas- 
tomosis. 

Foggi-Robson  Operation. — The  ureter  is  exposed,  loosened  freely  from  its 


bed,  anatn^Jmximal  and  distal  ends  claniped  at  aome  distance  from  their  ex- 
tremitics.     Tlie  openitive  iield  ia  thorouglilv  protected  with  gaiize. 

Tlie  object  of  tbe  operation  is  to  inva<2;iiiate  tlic  proxi]nal  eiid  into  the  distab 
and  is  performed  as  follow8:  A  longitudinal  slitj  involvinp:  ali  coats  of  tbe 
iireter,  is  madn  %  in.  long  on  tlie  anterior  aspeet 
of  tlie  ]ower  segment,  in  ordcr  to  enlarge  its  cali- 
ber  for  receipt  of  the  npper  seginent.  A  plain 
catgut  siitnre  i.s  next  introdnced  %  in.  above  tbe 
eut  niargin  of  the  upper  segment  on  its  poaterior 
aspeet,  and  is  then  carried  throngh  tbe  posterior 
\vall  of  the  lo\ver  segment  the  same  distance  (% 
in. )  from  its  cut  edge  (  Fig.  34,  A ) .  The  upper 
segment  is  then  piilled  into  the  lower  segment, 
and  the  siitiirc  tied,  after  which  tbe  anterior  slit 
of  tbe  lower  segTnent  is  sutiired  and  the  niargin 
of  the  ]ower  segment  sutnred  also  to  the  adjacent 
circiimfereuce  of  the  npper  segment  by  fine 
chromie  sutiires,  as  sbown  in  Figure  34^  B. 
Draimige  shiHild  be  employed  as  leakage  is  qiiite 
possibie. 

Van  Hook*s  Method. — Tn  tbis  operation  eonsiderable  shortening  of  the  iireter 
is  neeessarj,  tbe  object  being  to  bring  the  end  of  tlie  rcnal  segment  into  the 
lateral  wall  of  the  vesieal  segment,  and  then  sutiire  it  in  plače,    The  ends  of  the 
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Fia.  36. — Van  Hooi:'ei  Op«»ation. 


ureter  are  clamped  as  in  tbe  previous  operati^m,  and  tlie  ]ower  end  of  tbe  ureter 
circnlarlj  ligated  witb  silk  Vjs  iii-  from  its  eut  margin.  One-qnarter  inch  beknv 
tbis  ligatnre,  make  a  longitudiual  alit  involving  aH  coats  and  eqiial  in  length 
to  the  diameter  of  the  ureter  (Fig.  35,  A),    Next  make  a  longitndinal  slit  in  the 
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proximal  segment,  beginning  at  its  cut  end  and  extending  upward  % 
traction  suture  of  catgiit  is  then  introduced  in  this  same  segment  % 


in. 


in.     A 
from 

the  cut  margin  on  the  lateral  aspect,  opposite  the  slit  in 
the  lower  segment,  and  the  ends  of  tli  is  suture  are 
brought  through  the  slit  of  the  lower  segment;  then, 
traversing  the  himen  for  ^/4  ii^v  they  are  brought  out- 
ward  through  the  ureter  wall  on  the  same  side  as  the  slit 
through  which  they  passed  (Fig.  35,  B).  N'ext  draw 
the  upper  segment  into  the  lower  one  through  the  slit, 
|JKx\J  ^  l^^K  =;  until  the  slit  in  the  upper  segment  is  well  within  the 
i\IkV     '  ^^  I  lower  slit  and  f acing  the  opposite  aspeet  of  the  wall. 

I  1  >^\    llU^itRII  The  traction  suture  is  then  tied  and  the  operation  coin- 

pleted  by  suturing  the  vertical  slit  in  tlie  vesical  end 
around  the  circumference  of  the  renal  end  (Eig.  35,  C). 
If  done  transperitoneallv,  suture  the  peritoneum  over 
the  site  of  the  operation  and  drain  retroperitoneallj  if 
possible. 

Bovee'8  Operation. — This  operation  was  devised  to 
offset  the  possibilitics  of  strieture  whicli  often  results  from  transverse  end-to- 
end  anastomosis,  and  consists  in  cutting  the  ends  of  the  ureter  oblique]y  and 
approximating  tlieir  edges  by  interrupted  sutures  whieh  pene- 
trate  the  muscular  and  fibrous  coats  only  (Fig.  36). 

End-to-end  Anastomosis. — The  divided  ends  are  brought 
together  and  sutured  by  interrupted  chromic  gut  and  the 
anastomosis  accomplished  either  with  or  without  support.  If 
the  former  plan  is  adopted,  a  piece  of  catheter  is  introduced 
into  the  himen  of  the  ureter,  resting  in  both  the  distal  and 
proximal  segmeiits,  and  then  interrupted  sutures  are  placed, 
uniting  the  ends  of  the  ureter.  At  the  completion  of  the  oper- 
ation, the  catheter  is  removed  through  a  small  incision  in  the 
distal  segment,  and  this  opening  is  then  closed  by  suture 
(Fig.  37). 


Fig.  36. — Bovee  Opera 

TION. 
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In  this  operation,  the  proximal  end  of  the  divided  ureter  Fig.  37.  —  Ureter 
is  imphiiited  either  into  the  bladder,  intestine,  opposite  ure-  vv^i^in^^^Um^ 
ter,  pelvis  of  the  opposite  kidney,  vagina,  or  skin.  The  opera- 
tion, as  a  nile,  is  one  of  hecessity,  other  procedures,  as  some 
form  of  anastomosis,  being  preferable;  but  where  this  is  im- 
possible,  due  either  to  loss  of  ureter  substance,  difficulties  en- 
countered,  or  danger  of  too  great  tension  on  the  uret(»r,  one 
fonu  or  imother  of  implantation  must  be  employed  or  tlie  kidney  sacrifieed. 

The  bladder  is  the  viscus  of  choice  into  which  the  ureter  is  sutured,  as  im- 


OvER  Whicb  In- 
terrupted Su- 
tures Are  Pass- 
ed Through  Gut- 
£R  Coats  op  Ure- 
ter. 
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plantation  intu  tke  iutestine  (sigiaoid  or  rectuiii),  vagina,  and  skin  are  fraught 
witli  dangers  of  infectiou,  witlx  siibseijTient  involvement  of  kidnej; 


Impi#aktatiox  into  THE  Bladdeh  I  Ureterocystostomy 

llreteroevstostoiiiv  18  res(*rted  to  wheTe  great  iiijiirv  or  coinplete  di  vi  si  on  of 
the  ureter  is  done  near  the  hladder,  i.  e.,  dnring  opcration  for  rcmoval  of 
iiterus.  It  is  also  eniploved  for  the  cure  of  iireterovaginal  fistula  and  in  mal- 
formations,  or  obstrnotion  in  or  noar  tlie  iirotoral  opcnin^r  in  the  bladder, 
The  operation  maj  he  j>erfonned  hv  1  of  3  rontes:  Transperitonea!,  retro- 
peritoneal,  or  transvesicah 

1.  Transperitoneal  Eoute*^ — METITOD  T,- — ^fedian  hiparotomv,  tranarectus 
incision  on  the  same  si  de  as  the  les  ion,  or  Pfannenatiel  ineision  may  he  em- 


'Hk:^ 


A  B 

Flo,  3S. — TRANflFERrroNBAL  Mbthod  Df  Urcterocthtustomv, 

plojed.  The  peritoneuin  is  incised,  the  iireter  sought  and  freed,  and  the  op- 
erative  field  proteeted  hv  ganze,  If  not  alreadv  dividedj  the  ureter  is  claniped 
prnxinially  to  the  prnposed  incision  and  divided,  the  distal  end  eautori/ed  and 
tied  off.  Two  slits  are  then  niade  opposite  caeh  other  in  the  proxinial  end,  Vi 
in.  long,  he^iuniug  at  the  divided  margin  and  extending  npward  parallel  to  its 
Uing  axis.  Two  hmi^  stitnres  of  oatt^it  are  theii  phieed,  1  on  either  s  i  de  of  the 
flaps  made  l)v  the  above  slits,  these  snturcs  entering  the  ureter  %  in.  from  its 
proxinial  end,     The  sutures  are  left  long  (Fig.  38,  A). 

Kextj  a  diagonal  ineision  is  made  through  the  bladder  wall  as  near  tlio  sito 
of  the  nonnal  ureter  open  ing  as  poBsihh^,  and  of  sufReient  size  to  alh>w  the 
proKinial  end  of  tlie  ureter  to  be  piilled  through  lirst,  tlie  peritoneuin  having 
beeii  ineised  over  the  operative  field  of  the  bladder.  The  enda  of  the  sntures, 
t  hren  ded  rm  rurved  needles,  are  then  earried  thrfiugh  this  open  ing  in  to  tho 
bladder  and  made  to  eonie  out  aiiain  elose  to  the  nuir£:;in  of  the  vvouud,  1  on 
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either  side  of  the  incision,  and  tied,  thus  holding  the  ureter  end  open  and  ap- 
proximated  to  the  bladder  wall  (Fig.  38,  B). 

The  incision  in  the  bladder  is  then  elosed  around  the  ureter,  the  sutures 
penetrating  onIy  the  muscular  and  fibrous  coats.  The  operation  majr  be  facili- 
tated  by  introducing  a  catheter  up  into  the  ureter  through  the  urethra  and 
bladder,  after  incision  in  the  bladder  is  made. 

Leakage  may  be  reduced  to  a  minimum  by  allowing  the  catheter  to  remaiu 
for  a  few  days.    Drainage  should  be  employed. 

METHOD  n. — Preliminary  stops  are  the  same  as  above.  A  small  incision, 
corresponding  to  the  size  of  the  ureter  caliber,  is  made  in  the  bladder  after  the 


B  C 

Fig.  39. — Ureteroctstostomt.     A,  Cut  end  of  ureter  protniding  into  bladder;  B,  sutures  are  passed 
through  outer  coatB  of  bladder  and  ureter;  C,  ureter  sutured  into  bladder. 


peritoneum  over  the  bladder  has  been  incised.  The  proximal  end  of  the  ureter 
is  then  grasped  with  a  pair  of  forceps  and  pushed  through  this  opening 
sufficiently  far  to  insure  that  its  free  end  lies  j  ust  beyond  the  mucosa.  The 
incision  is  then  sutured  around  the  ureter  in  the  manner  described  above 
(Fig.  39,  A,  B,  C). 

2.  Eetroperitoneal  Method. — ^Exposure  may  be  accomplished  by  the  method 
of  Judd,  by  mcans  of  a  median  laparotomy  as  described  under  Incisions. 

VAGINAL  ROUTE. — This  is  not  recommended,  as  exposure  is  difficult,  tech- 
nic  complicated,  and  the  dangers  of  infection  great. 

3.  Transvesical  Method. — Ilere,  also,  there  are  great  dangers  of  infection, 
and  the  operation  is  not  employed  as  a  rule,  when  other  mcthods  are  permis- 
sible.  It  is  porformed  by  first  doing  a  suprapubic  cvstotomv ;  the  ureter  open- 
ing is  strctched,  and  the  divided  ureter  pulled  through  by  forceps,  after  whicli 
the  ends  of  the  ureter  are  slit,  and  its  ends  either  sutured  to  the  wall  of  the 
bladder  internally,  or  sutures  carried  through  the  bladder  wall  and  tied  ex- 
ternally. 

Uretero-intestinal  Anastomosts 


Indications. — This  method  is  indicated  where  vesical  anastomosis  is  for  some 
reason  exeluded,  in  (1)  removal  of  bladder,  (2)  remedv  of  ureteral  fistula,  (3) 
cx8trophy  of  bladder,  (4)  where  the  ureter  is  divided  ao  high  it  cannot  be  pulled 
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1  to  the  bladder  ivithout  uiidiie  teiision.  It  sbould  be  ebosen  with  a  distirtct 
utiderstaiidiiig  thtit  the  niortalitv  due  to  iiifection  is  verv  high,  eitber  from  the 
direet  resiilt  of  opcration  or  froin  a  siibscuiiciit  kidiiey  infcetioiL 

Technic.— Tbe  operatiou  is  pcrfonned  by  uniting  tbe  proximal  end  of  the 
Tireter  or  iireters  to  the  lar^rc  intestine,  preferablv  si^ioid  or  rectnm,  aU.boiigh 
the  cecmn  and  ^'oVm  mav  be  iitilized.  The  traiisperitoncal  route  shoiild  ho  etii- 
ploved  by  a  bvpdgastric  median 
incision.  The  objeet  of  the  oper- 
ation  is  to  aIlo\v  the  uretera  to 
open  obliqiiely  npon  the  mucous 
membrane  of  tbe  gnit  in  a  val  ve- 
like manner,  in  nrder  to  lessen 
tlie  daniiers  of  infertioii. 

F0WLEK^3  METHOD. — The 
iireters  are  soii^rbt,  freed  from 
tbeir  beds,  eliiinped  ahove  and 
fut  ohliquely  as  near  the  blad- 
der  as  pnssible,  in  s?neh  a  man- 
nor  tbat  the  oblique  section  is 
on  the  posterior  half  of  the  nre- 
ter  end*  Tlie  distal  ends  are 
ligated  and  canterized.  TI  je 
proxinuil  ends  are  tben  mitnred 
together  so  that  the  obliqne  euds 
fall  poHteriorlv;  tlie  sntnres, 
enibracing  onlv  fihrons  and  miLs- 
enlar  coats,  being  interrnpted  1 
in.  from  tbe  end  of  tbe  proximal 
segment. 

Nestj  aeleet  tbe  portion  of 
the  gut  (preferablv  the  reetum) 
wbere  the  iniplantation  is  to  he 
made,  planning  the  incision, 
wbich  shonld  be  placed  an- 
toriorlv  in  tbe  loug  axis  of  tbe 
gnt  and  be  2%  in.  long,  so  that 
the  ends  of  the  nreter  shall  con* 

venientlj  lie  at  tlie  center  of  tbe  incision  \vitbout  tension.  Tnciaion  involves 
onlv  tho  2  oatcr  biver«  of  the  rertal  wulb  the  nincons  membrane  remaining  in- 
taet.  Tbe  edges  of  tbe  incision  are  retracted  and  separated  well  from  the 
nnderlving  mnc«viiH  hiviT  (  Tig.  4*^  A), 

Xcxi,  a  r-HliMjpod  tbip»  witb  its  liase  nj>pernio?st,  is  tnnied  npvvard  from  tbe 
lower  Inilf  of  tlu'  iinicous  laver,  st»  tbat  the  apex  overlaps  tbe  base  in  the  npper 
anglo  uf  the  vvourtd  and  is  held  in  plače  by  siitnres.    The  ends  of  tbe  ureters  are 


B 

Fio.  40, — Urktehocolobtomv.  A,  Serou«  and  raus^ular 
coats  of  the  tnlon  uro  incbcd  and  r€?trac"ted,  a  U-s^liapt««! 
flap  ia  oulliiiod  upon  the  muoous  membran*?;  B,  dio 
U-flhuptKi  rtuin  i  M  tunii^d  unward  and  the  tinprelini  uretera 
»ulurod  tu  it;  C.  ure  t  o  rs  buried  withiii  the  bowel  hy 
Buturitiis  t  ho  mu€tjuti  membruii«  over  them;  D»  t  ho 
acroUB  atid  rnuacular  ccmts  auturcd  o  ver  the  buried 
end«  of  the  urctcra« 
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now  placed  upon  tliis  upturiiDd  niiicuus  iliip  \vitli  ohlique  ciits  posteriorlv  in 
direct  apposition  wit}i  the  niucuus  fliip»  in  siieh  a  iinmner  as  to  leave  enoiigh 
miicous  meml»nnie  lielow  thoir  ends  t<>  serve  a8  a  valve  (  Fig.  40,  B). 

Tlie  euds  of  tlie  ureters  are  sutiired  ta  the  uiucona  flap,  and  the  iiretera  them- 
selves  siittired  to  the  inueoiis  hiycr  in  the  iipper  anijle  of  the  woi]iid.  The  open* 
ing  in  the  miicmis  laver  eaused  hy  the  iiptiirned  TJ-flap  is  closed  aroimd  the 
ureters  hv  internipted  siitiires  (Fig.  40,  C), 

The  iiretcr  ends,  \vith  the  iinited  U-shaped  fiap,  are  then  piished  back  into 
the  liimcn  of  the  gnt;  the  tniter  \vound  is  clost^d  over  thcm  and  that  portion  of 
the  iiretcr  Iving  obliqnely  in  the  npper  anglo,  thus  hnrving  them  in  the  rectal 
wall  (Fig.  40,  i>), 

The  siitiires  should  aiso  be  placed  carefiillv  throngh  the  onter  coats  of  the 
ureters  and  the  rectal  wall,  \vhere  the  fonner  dip  into  the  bowei     Tem  pora  ry 
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A  B  C 

Fio.  "ll,^UBFrrFRurciiA>8TOMY,  A,  A  cjuadrilritrral  fljip  iiiciscd 
tbrcmgh  tb«  serous  and  niuseular  conis  of  the  cuhm;  B.  the 
out€*r  poiit-fitip  iH  R^tructftL  Thi>  mtiroua  mcmbrimu  aup  of  the 
Bunie  siic^  i^  foidfd  on  itself  and  faatoni^d.  The  yrt'tf-r  is  buried 
in  the  wail  of  thp  colnn,  thf^  cnd  tnituri-d  to  the  niucou«  Hup;  C\ 
the  outer  coat-flap  is  brought  down  in  phice  and  HUtured, 


(irauiage 
plojed. 

ME  T  H  OD    II.— The 

same  purpiii^e  may  be  ae- 
(*omp!ished  bv  the  folIow- 
ing  operation,  whieh  aims 
at  au  obIiqne  trausplanta- 
tiou  witli  somewhat  dif- 
ferent  teehnic,  The  pre- 
liminarv  steps  are  tlie 
same  as  above.  After  the 
ureter  haa  been  cut  across 
and  freed,  a  quadrilateral 
flapj  2  cm,  long  aiid  1  cm* 
wide,  is  made  on  the  an- 
terior  surface  of  the  giit, 
invoh^ing  the  serous  aud 
mnsciilar  eoats;  the  in- 
eision  oniv  embracing  the 
tlie  upper  end  being  undivided 


2  sides  and  lc>wer  aspeet  of  the  tpiadranglf 

vvhere  tho  flap  is  turnod  iip  aa  on  a  hinge  (Fig.  41,  A). 

The  nmcous  snrface  is  thcn  divided  in  like  manner  and  tnrned  iipward  and 
ontward,  the  lower  edge  being  held  in  poi^ition  at  the  base  of  the  flap  bv  sn- 
tnrea,  thus  forming  a  mueous  valve.  The  nretcr  ia  next  brought  to  the  lateral 
aapect  of  the  gut  on  a  line  with  the  upper  limit  of  the  opening  in 
the  gutj  and  sutured  ohliquely  to  the  giit  wall  in  siieh  a  manner  that  its  end 
rests  upon  the  previouslv  formed  miu^nns  valve  (Fig.  41,  M)^  and  is  then 
embedded  in  the  giit  \vall  liv  sutiiring  the  peritonenm  and  gut  vvall  over  it. 
The  refleeted  seromiiscular  rectangidar  flap  ia  then  hronght  down  and  su- 
tured into  poeition,  thus  burving  the  ureter  in  the  hniieu  of  the  gut  (Fig. 
41,  C). 
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Implantation  OF  Ubeter  into  Skix:  Ureterostomt 

This  IS  resorted  to  where  the  above  methods  cannot  bo  emplojed,  i.  e.,  where 
the  ureter  is  cut  high,  or  where  the  technical  difficulties  are  great.  It  is  U8ually 
performed,  if  possible,  in  the  liimbar  region,  this  being  the  most  direct  route. 
It  is  never  a  satisfactorj  procedure  on  acconnt  of  the  great  likelihood  of  infec- 
tion  and  the  extreme  discomfort  and  annovance  to  the  patient.  Many  operators 
prefer  to  do  a  nephrostomy  or  nephrectomy  instead. 

Technic. — The  proximal  end  of  the  uretor  is  claniped  and  broiight  out  of 
the  lumbar  wound  after  ligating  and  cauterizing  the  distal  end.  The  end  of 
the  ureter  is  then  slit  up  from  its  cut  end  for  14  i^*  ^^  opposite  sides,  and  thesc 
ends  are  sutured  to  the  skin.  The  ureter  cdge,  at  the  angle  caused  by  the 
slit,  is  sutured  to  the  skin  edge.  There  should  be  no  sagging  of  the  ureter, 
in  order  to  prevent  accumulation  of  urine.  A  catheter  niay  be  left  in  the  ureter 
until  union  of  the  ureter  to  the  skin  wound  is  firm. 

UKETEREOTOMT 

Ureterectomy  consists  in  the  removal  of  the  whole  ureter  (complete  ureter- 
ectomy)  or  of  a  portion  of  it  (partial  ureterectomv).  Ureterectomy  may  be 
done  primarily,  i.  e.,  at  the  time  the  kidney  is  removed,  or  secondarily,  i.  e.,  at  a 
subsequent  operation. 

Partial  Ureterectoiny. — Partial  ureterectomy  consists  in  the  removal  of  a 
segment  of  ureter,  fo]lowed  by  either  an  anastomosis,  where  the  segment  re- 
moved is  not  great,  or  an  implantation  into  some  viseus,  where  a  considerable 
portion  is  removed.  The  ureter  may  be  exposed  either  extra-  or  transperi- 
tonealIy,  the  former  being  preferable.  The  ureter  having  been  exposed  and 
clamped  above  and  below,  the  portion  of  ureter  involved  is  removed,  and  an 
anastomosis  between  the  divided  ends  performed  if  circunistances  permit ;  other- 
wise,  implantation  is  done,  in  whieli  instance  the  lower  segment  is  ligated,  its 
end  cauterized,  and  the  proximal  end  sutured  into  either  the  bladder  or  large 
gut,  according  to  one  of  the  methods  described  under  this  heading. 

Complete  Ureterectoiny. — This  is  done  usuallv  for  tuberculosis,  suppuration, 
or  fistulous  conditions  of  the  ureter.  It  is  commonlv  done  concomitantly  with 
removal  of  the  corresponding  diseased  kidnev,  and  is  then  spoken  of  as  total 
nephro-ureterectomv,  which  will  here  be  described. 

TECHNIC. — Tlie  retroperitoneal  routo  is,  if  possible,  the  one  of  choice,  and 
the  lumbo-iliac  incision  the  ono  which  will  give  the  best  exposure  of  the  whole 
length  of  the  ureter. 

The  incision  having  been  mado,  the  kidnev  is  first  exposcd,  frecd  from  its 
bed,  and  its  pedicle  clamped  and  tied  oflF,  čare  being  taken  not  to  cut  the  ureter. 
The  kidnev  is  then  pulled  out  of  the  wound,  the  ureter  therebv  being  made  taut 
and  prominent.    Retraction  of  the  wound  and  the  poster ior  peritoneum  inward 
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is  next  accompHshed,  and  the  ureter  carefuUj  separated  along  its  entire  length 
to  the  bladder,  ali  bleeding  being  controlled  as  encountcred.  The  ureter  is  now 
clamped  and  cut  across  as  low  down  as  possible,  the  distal  end  ligated,  and  its 
luraen  canterized,  and  the  kidney  and  ureter  are  removed  together.  Drainage 
should  be  resorted  to.  The  operation  is  an  extensive  one,  tedioiis  in  its  per- 
formance,  requiring  skill  and  extreme  patience,  and  one  which  should  be  under- 
taken  only  when  the  exigencies  of  the  čase  demand  it  in  a  patient  who  is  able 
to  withstand  a  prolonged  operation. 

[Xrrctcrectoiny  for  Tuberculosis  of  the  Kidney  and  TTreter. — Not  every  čase 
of  tuberculosis  of  the  kidney  rcquire8  removal  of  the  entire  ureter.  It  is 
indeed  at  present  a  question  among  surgeons  in  j  ust  what  cases  nephrectomv 
should  be  accompanied  by  the  removal  of  the  ureter,  but  the  present  tendency 
seems  rather  to  be  that  in  the  absence  of  severe  shock  or  other  contra-indication 
it  is  better  to  remove  the  tuberculous  ureter  along  \vith  the  kidney.  To  be 
sure  I  have  refrained  from  taking  out  the  ureter  in  a  largo  number  of  cases 
of  nephrectomy  for  kidney  tuberculosis  and  in  my  entire  experience,  extend- 
ing  over  more  ycars  thau  I  like  to  remember,  I  liave  been  obligcd  to  perform  a 
secondary  operation  upon  the  ureter  in  only  a  very  few  cases. 

Many  of  the  cases  of  kidney  tuberculosis  and  pyonephrosis  are  not  in  good 
enough  condition  to  withstand  a  very  serious  surgical  operation,  and  it  will 
often  happen  that  after  a  kidney  has  been  removed  the  patient's  condition  is 
such  that  any  further  operative  procedure  would  be  unjustifiable.  In  such 
cases  it  is  better  to  close  the  wound  with  drainage  and  after  the  patient  has 
regained  some  strength  and  has  improved  in  general  health,  to  do  a  secondary 
operation  and  remove  the  ureter  if  such  an  operation  be  necessary. 

If  a  sinus  persists  in  the  loin  and  takes  on  a  tuberculous  appearance  or  if 
on  the  other  hand  a  pyo-ureter  does  not  drain  properly  and  becomes  obstructed 
permanently  or  intermittently  produces  pain,  fever  and  other  local  and  gen- 
eral 8ymptoms,  it  will  be  best  to  remove  the  ureter.  In  order  to  remove  com- 
pletely  sufRciently  and  efRciently  such  ureters  a  liberal  incision  planned  along 
the  lines  alreadv  indicated  is  best.  Such  a  free  exposnre  is  necessary  because 
a  ureter  so  badiv  diseased  that  it  requires  removal  is  often,  in  tuberculous 
cases,  greatly  thickened  and  much  larger  than  normal,  and  usually  quite 
adherent  to  the  surrounding  tissues.  It  muat  be  carefiilly  dissected  away 
from  the  posterior  abdominal  wall  and  from  the  peritoneum,  partly  by  blunt 
dissection  and  partlv  by  the  use  of  the  scissors.  The  ureter  having  been 
freed  as  near  to  the  bladder  as  seems  practieable  it  may  be  excised  at  the 
lowest  aceessible  point  and  the  stiimp  treated  much  in  the  way  that  we  treat 
the  stump  of  the  venniform  appondix.  The  stump  if  pHable  may  be  sur- 
rounded  by  a  purse-string  suture,  the  intorior  canterized  with  pure  carbolic 
acid  or  the  actual  cauterv  and  the  suture  tied  after  invorsion. 

If  the  wall  of  the  ureter  is  much  thickened  and  riirid,  the  stump  may  be 
canterized  and  surrounded  by  a  heavv  catgiit  ligature.     In  either  čase  it  is 
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safe  and  proper  to  drain  the  wound.  For  this  purpose  a  cigarette  drain  or 
folded  nibbcr  dam  answers  the  purpose  well.  In  order  to  remove  the  iiretcr 
(•onipletel.v  as  close  to  the  bladder  as  possible,  Kelly  of  Baltiniore  has  pro- 
j)()sed  to  enter  the  lateral  fomix  of  the  vagina,  to  puli  the  stump  of  the  urcter 
through  the  cut  and  there  tie  it  off.  In  practice  this  procedure  will  rarely  bo 
found  necessarj. 

Two  other  modifications  of  technie  for  removing  the  ureter  have  been 
proposed,  one  by  Lillienthal,  of  New  York,  and  one  by  RansohoflF.  Lillienthal 
introduces  from  the  kidney  wound  a  bougie  down  the  caliber  of  the  ureter  as 
near  to  the  bladder  as  possible.  This  bougie  is  held  in  plače  by  a  ligature 
tied  round  the  stump  of  the  ureter.  A  small  incision  is  then  made  intemal  to 
the  anterior  superior  spine  of  the  ilium.  The  muscles  are  divided,  the  peri- 
toneum  pushed  away  toward  the  median  line  and  the  ureter  identified  by 
palpation.  The  bougie  is  then  removed,  the  ligature  tied  round  the  ureter 
stump  and  through  the  lower  wound  the  ureter  is  pulled  out  and  removed  at 
the  lowest  accessible  point.  The  plan  suggested  by  Ransohoff  is,  after  the 
removal  of  the  kidney,  to  surround  the  stump  of  the  ureter  with  the  loop 
of  a  blunt  uterine  curet.  While  traction  is  made  on  the  ureter  the  curet 
is  pushed  or  insinuated  downward,  freeing  the  ureter,  much  in  the  same 
manner  as  one  frees  a  varicose  vein  in  the  thigh,  8ubcutaneously.  The  curet 
is  then  pushed  up  against  the  anterior  abdominal  wall  and  cut  down  upon. 
The  ureter  thus  becomes  accessible  for  ligation  and  removal. 

Unfortunately  \vhen  a  ureter  is  so  extensively  diseased  as  to  require  re- 
moval it  is  usually  so  thickened,  adherent  and  rigid  that  neither  of  these 
methods  is  oasy  or  even  practicable. — Editoe.] 

The  prognosis  of  removal  of  the  ureter  depends  to  a  great  extent  upon 
the  general  condition  of  the  individual,  the  character  of  the  lesion  for  which 
the  kidney  itsolf  was  removed,  and  the  questi()n  of  whether  ali  the  disease 
of  whatever  character  can  be  treated  surgically,  and,  lastly,  by  the  after- 
care  and  abilitv  of  the  individual  to  put  himself  under  the  most  favorable 
hygienic  surround ings.  The  operation  for  removal  of  the  ureter,  assuming 
that  a  previous  nephrectomy  has  been  performed,  is  not  a  very  serious  pro- 
cedure in  tuberculous  cases.  In  cases  of  pyo-ureter  when  the  ureter  is  thick- 
ened, adherent  and  greatly  dilated,  may  be  very  difficult  or  even  impracti- 
cable.  In  some  cases  the  surgeon  may  be  forced  to  drain  the  dilated  pus  sac 
and  trust  to  time  and  local  treatment  to  eifect  a  cure. 
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CHAPTER    XTII 

DIAGNOSTIC    RČ)NTGENOLOGY   OF  THE    GENITO-URINARY   TRACT 
Aechibald  II.  Busby 

In  the  Rentgen  examination  of  the  genito-iirinarv  tract  the  first  thing  to  be 
taken  into  consideration  is  the  fact  tliat  the  shaclows  čast  by  the  abdominal 
viscera  varv  biit  slightlj  in  their  densitv.  Considerable  čare  miist  be  taken  in 
the  preparation  of  the  patient  as  well  as  in  the  technic  of  the  nmtgen  spe-- 
cialist  in  order  to  produce  satisfactorj  rontgenogranis  that  niay  be  carefullv 
studied  so  as  to  enable  the  phvsician  making  the  exaniination  to  give  a  reliable 
diagnostic  report. 

Eontgenologv  is  based  upon  the  fact  that  the  tissiies  of  the  body  vary  with 
the  amount  of  resistance  they  offer  to  the  passage  of  the  rays  and  the  degree  of 
contrast  by  whieh  an  organ  is  shown  in  a  rontgenogram  varies  according  to 
the  opacity  of  that  organ  to  the  rays  as  compared  with  tlie  opacity  of  the  tissiies 
in  which  it  is  situated.  The  kidneys,  for  instance,  are  onlv  slightly  more 
resistant  to  the  rays  than  the  snrronnding  abdominal  organs  Iving  in  the  same 
path  of  the  rays  with  the  exception  of  tlie  liver,  which  may  at  times  tend  to 
obscure  the  iipper  poles  of  the  kidneys  by  its  equal  or  greater  resistance.  If  a 
kidney  were  placed  within  a  thorax  it  wonld  be  clearlv  and  easily  seen  by  the 
contrast  between  the  aerated  hmg  and  its  own  denser  shadow.  In  their  normal 
situation,  however,  they  are  only  faintly  seen  becanso  the  snrronnding  stnic- 
tures  are  of  verv  nearlv  the  same  density.  A  calcuhis  within  a  kidney  can 
be  seen  in  the  rontgenogram  because  the  calcuhis  offers  stili  more  resistance 
to  the  rays  and  conse(|iiently  a  Icss  amoiint  of  ray  penetration.  This  causes  a 
diminished  amonnt  of  chomical  action  in  the  rontgenogram  with  a  resulting 
light  or  transparent  spot  which  is  snperimposed  on  the  kidney  shadow. 

Rontgenograms  are  much  better  for  study  than  prints,  and  it  must  be  kept  in 
mind  that  shadows  are  shown  by  transparencies  and  not  by  donsities  which  are  the 
reeult  of  a  large  amount  of  rays  ponotrating  freoly.  It  can  bo  roadily  understood  that 
when  a  patient  is  not  proporly  prepared,  fecal  massos  can  produce  confusing  trans- 
parencies in  the  rontgenogram  which  may  obscure  the  kidnoya  or  calculi,  may  cause 
large  8hadow8  which,  whon  superimpoaed  upon  a  kidnoy  ahadow,  may  be  mistaken 
for  a  pathological  condition  of  that  organ  or  when  a  small,  discroot  intestinal  con- 
cretion  is  in  an  anatomically  suspicious  situation  it  might  be  misinterpreted  as  a 
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calculiis.  Another  examination  at  a  later  date  would  clear  up  the  diagnosis,  but  the 
delay,  inconveniciicc  and  error  should  be  avoided.  G  as  in  the  intcstinal  tract  8hows 
in  the  rontgenograin  as  a  dense,  more  or  less  opaque  8hadow,  and  in  some  cases  the 
whole  colon  may  be  demonstrated  in  this  manner.  Small  fecal  eoncretions  when  sur- 
rounded  with  gas  can  be  very  plainlj  seen. 

The  illustrations  were  drawn  from  prints  of  the  rontgenograms,  as  this  wa8  found 
to  be  more  satisfactorjr  for  reproduction.  The  transparencies  mentioned  above  are 
therefore  reversed  and  appear  as  densities  or  dark  shadows  of  variable  degree. 


VALUE  OF  BdNTOENOLOOICAL  EXAMINATIONS 

With  the  improvement  which  has  been  dcveloped  diiring  rccent  year8  in  the 
apparatus  and  technic,  rontgenology  is  beconiing  more  important  negatively, 
and  in  manv  conditions  siich  as  oxaliiria,  phosphaturia,  etc,  whieh  may  presen  t 
8ymptoms  clo8ely  resembling  those  of  renal  calciilus,  rentgenologi'  'now  gives 
most  reliable  Information  exeluding  calculus.  On  the  other  hand,  a  calculus 
may  be  large  enoiigh  to  disorganize  a  kidney  without  cansing  verv  definite 
symptoms  of  renal  colie.  This  type  of  ease  may  bo  considered  an  interstitial 
nephritis,  but  a  calculus  8hadow  in  the  rontgenogram  would  disclose  the  cause 
of  the  condition. 

The  earlv  diagnosis  of  a  renal  calculus  is  alway8  important  as  an  undetccted 
stone  in  the  kidney  may  very  readily  be  the  cause  of  an  interstitial  nephritis. 
Intense  renal  colic  is  not  usually  caused  by  large  calculi,  but  it  is  gcnerallv 
produced  by  small  stones  which  create  irritation  by  movement.  The  most 
acute  cases  are  often  those  in  which  the  small  calculus  is  in  transit  within  the 
ureter.  The  finding  of  a  calculus  does  not  always  mcan  an  operation,  as  the 
size,  position,  syniptoms,  and  possibilities  of  cxpectant  treatment  may  ali  be 
considered  by  the  attending  surgeon  or  physician,  eacli  čase  being  decided  upou 
its  own  merit.  Rontgenologv  offers  a  valuable  control  in  these  cases  by  repeated 
examinations  during  the  period  that  this  treatment  is  carried  out,  and  this  niay 
apply  to  cases  of  renal,  ureteral,  or  vesical  calculi  of  sufficiently  small  size  to 
warrant  the  exi)ectation. 

A  caso  of  renal  colic  mav  liave  8ymptom8  which  are  referable  to  the  oppositc 
side  in  whicli  the  calculus  cxists,  and  it  is  not  uucommon  to  find  a  calculus  in 
both  kidnevs  while  the  svmptoms  only  pointed  to  one  side.  KiJntgenologv  is  of 
value  in  cases  whcre  the  svinptoms  are  not  nuirked.  Tn  such  cases  wlien  a  posi- 
tive  finding  is  reported,  the  danger  of  leaving  an  undctecte<l  calculus  is  removed 
and  further  destruction  to  the  kidncv  avoided. 

The  negative  rontgonological  oxamination  is  n()\v  reliable  enough  to  be  of 
considcrable  assistancc  to  ccmsultants  when  expl()ratioii  is  being  considered.  In 
atvpical  cases  of  appcndicitis  it  is  considered  important  to  rule  out  calculus.  A 
report  has  been  made  from  statistics  recordcd  that  prior  to  the  introduction  of 
rontgenologv,  the  operation  of  nephrotomv  for  calculus  was  frequently  under- 
taken  without  a  calculus  being  found,  in  fact,  in  the  liands  of  some  opera- 
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tors  the  peroentnofc  of  vttot  was  noarlv  50  p<*r  vput,  RMnti;:ciio]o]2ry  f^ives 
vahiablo  aid  wlj*m  a  casc  is  to  bc  operate<l  as  to  thc  location,  size*  aml  imrnber  of 
calculi,  When  thc  examinatioii  is  not  of  a  receiit  date,  other  rontgeiio^rams 
shoiild  he  inade  jiist  prior  to  the  operution  in  order  to  be  sure  that  tUe  piilciihis 
ha  s  not  i  no  ved. 

Manj  writers  in  their  eonclusiotia  ha  ve  had  no  liesitanfj  in  stating  that 


RIGHT 


LEFT 


Fi«.  l.^TnBERcuLosia  of  Eiobt  Kt»NEY.     (a)  EiiJarginl  right  kidney.     (b)  CalcareouB  de[>odt.     (o) 

Left  kidney. 
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rontgenology  is  the  most  vahiable  method  at  present  in  the  diagnoaia  of  calenli» 

and  are  of  the  opinion  that  it  sbonld  he  n\Horted  to  earlv  so  that  in  a  posi- 

tive  easc  a  patient  niav  be  saved  the  nocensitv  of  other  metljods  of  exaniina' 

tion  whieh  nujv  he  painful  or  expensivo.     On  the  other  hand,  the  Runtgen 

method  of ten  showš  a  reaaon  why  cy«toseopy,  catheterization  of  the  nn^tem, 

injection    of    nreters    and     kidney8,    or    tests    for    tubereiilosis    shonkl    he 

niade. 

Morhid  growth8  and  diseased  conditionB  of  the  kidnejs  are  nDw  freqnently 

fonnd  and  nephroptosia  can  hc  differentiated  from  other  oonditions. 
42C 
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APPARATUS 


In  the  past  rontgenologists  have  been  hampered  by  the  inefficiency  of  the 
apparatus.  The  static  machine  which  required  no  outside  source  of  electricity 
except  as  a  convenience  for  the  motor,  while  fairlv  efficient  for  light  fluoroscopic 
work  and  rontgenograms  of  extremities  and  chest,  was  almost  useless  for  heavj 
parts  of  the  body  which  included  rontgenoscopv  of  the  genito-urinary  tract. 

The  induction  coils  which  were  more  generally  used  on  a  current  of  110 

JUGHT LEFT 


Fio.  2. — TuBERciiLOsis  OP  Left  Kidnet.     (a)  Enlarged  Icft  kidney. 

Ri^ht  kidncy. 


(b)  Calcareous  depodt.     (c) 


volts,  preferably  direet,  were  more  promising.  These  were  run  with  the  aid  of 
an  electrolytic  or  motor  interrupter,  and  the  improvements  made  from  time  to 
time  greatlv  added  to  their  efficiency.  Their  disadvantages  were  that  they  were 
not  powerful  enongh  to  prodnce  a  snfficient  amount  of  Rontgen  ray8  neces- 
sarv  for  short  oxpos\ires.  If  qnick  \vork  was  attompted  it  was  very  hard 
on  the  tnbea,  the  qnality  of  the  rav  was  mnch  iinpairod  by  invcrse  current,  and 
with  heavy  work  the  tubes  could  not  maintain  the  {)r()per  quality  of  the  ray  for 
a  snfficient  length  of  time.  Improvements  in  Rentgen  tubes  were  made,  espe- 
cially  when  the  tungsten  targets  wcre  placed  on  the  anodes,  but  theae  only 
partially  removed  the  difficulties. 
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greflt  Btride  in  progress  was  m  ude  by  the  introduction  ol  the  transforraer  or 
interrupterlcss  onichine.  Tbis  upparatuB  eaii  be  made  to  run  on  a  110  or  220  volt 
alternating  curreiit  and  no  interrupter  is  used,  The  inverse  cnrrent,  whicb  wa8  one 
IKirtion  of  the  ditficulty  i  o  eoil  work»  has  in  great  part  been  removed  by  an  apparatua 
called  ttie  commutator,  which  takes  this  inverse  current,  changes  its  direction,  and 
plaoes  it  at  the  proper  polt^a  in  8tep  with  the  rest  of  the  high-tension  eurroiit  whiL4i 
pajf^ses  throngrh  the  tube.  Tliis  eonimiitator  reqiiireB  a  motor  which  is  run  from  the 
current  supplj,  hut  the  alternating  cnrrent  passes  through  the  transformer  without 
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Fig.  3. — CALCABKora  Lkft  Kii>nby  and  Urstiiii.    (a)  Kidiiey.    (b)  Ureter. 


any  interference.  The  transformer,  wliieh  in  tlie  tnain  portion  of  the  interrupter- 
lesfl  machine,  produees  a  more  powerfnl  and  improved  quality  of  hiprh-tengion  enr- 
rent  np  to  ir>(XO(K»  voltn  and  at;  nuieh  as  151)  irnllianiperes.  Thia  producea  in  the  tubes 
a  more  pou-erful  ruy  witli  h'ss  iTivpr?«e  niaiiift^^tationa  tbut  enaldes  expomireH  to  be 
made  in  a  mueh  t*borti^r  length  of  tirne,  i.  e.,  a  fpw  s^eeonda  or  even  fraetiona  of  a  sec- 
ond,  while  the  tnbc  maintains  a  radiation  more  or  less  unchanged  daring  that  eJt- 
poBure.  If  used  with  niaximvnn  eurrenta,  tbis  maehine  la  very  hard  on  tnbes,  The 
interni  p  terless  may  be  used  on  a  110  or  220  volt  direet  eurrent  by  the  nse  of  an 
inverted  rotary  vvhieh  generate>^  an  alternjiting  rnrrent  of  redneed  voltage  whieh 
paspes  into  tbe  trmisforrnrr  withont  interferenee  wbne  the  motor  portion  is  used  to 
rotate  the  coniniutator.  The  interrupterh:'sis  ean  he  used  for  instanlaoeoua  work.  This 
has  ita  obvious  advantages  whcn  movements  of  the  body  are  eonsidered. 
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A  new  tube  which  has  been  8howii  to  be  practicable  is  made  with  a  glasa 
bulb  as  iisual,  but  is  exhansted  to  an  extreinely  high  vacuum.  The  anode  is 
composed  of  solid  tungsten.  The  cathode,  which  is  placed  somewhat  nearer 
than  is  tisual  to  the  anode,  is  composed  of  tungsten  wire  so  coiled  on  itself  as  to 
form  a  small  disk.  This  wire  cathode  disk  is  connected  separately  to  a  storage 
battery  of  about  10  volts,  which  is  manipulated  by  the  rontgenologist.  The 
tube  will  not  become  radio-active  with  the  high-tension  current  of  a  trans- 
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LEFT 


Fio.  4.— MoDERATE  Nephroptosis,  Double.     (a)  Right  kidney.     (b)  Left  kid]iey. 

former  until  a  large  quantity  of  electrons  (negative]y  charged  ions)  are  heated 
out  of  the  tungsten  wire  cathode.  This  is  accomplished  by  the  current  of  the 
storage  battery  properly  regulated,  passing  through  the  cathode,  causing  the 
tungsten  wire  to  become  of  such  temperature  as  to  drive  a  sufficient  number  of 
electrons  from  its  substance  and  liberate  them  Avithin  the  tube  vacuum.  Wheii 
this  condition  has  been  obtained,  wliich  causes  a  very  brilHant  incandescence  of 
the  tungsten  cathode,  and  which  must  continue  during  the  operation  of 
the  tube,  the  tube  becomes  radio-active  with  the  high-tension  current  of  the 
transformer  and  it  emits  a  Rontgen  ray  of  extremely  powerful  character 
with  delinite  and  unvarying  quality.     The  penetration  can  be  cbang<ed  with 
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a  great  degree  of  certaintv  bv  varvinf^  t  ho  lugli-tonsion  voltage  aiipplied  bv 
the  traiisfonuer.  To  tbe  observer  there  is  no  evidence  of  tbe  Rontgen  rav 
emanatiiije:  from  the  tid>e  as  is  seen  hj  the  fluorescence  of  the  glasa  in  the  tubea 
now  iii  tise. 

The  a<lvantage8  of  the  iiew  tube  aro:  (1)  it  is  verv  powerful  and  permits 
shoTter  cxposiires;  (2)  known  variatitms  of  the  penetratioii  ean  be  inade  and 
controlleti  hy  tho  rontgenologiat ;   (3)  ari  irnvarjing  qiiaHtv  nf  rav  is  created 
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Fio.  5. — PTELrriB  or  Right  Kidnct.    See  (a), 

which  mav  he  maintained  for  lonp^  poriods;  (4)  it  is  praotieallv  indeatnietible 
bv  the  Mse  of  heavy  eiirreiits  and  long  exposiire8  if  tbe  foens  is  Imiad. 
(More  detail  is  created  by  the  tube  wheii  it  is  niade  with  a  small  or  sharp 

f OCU0. ) 


Waniiiig!  This  iiew  tube  should  Jiever  be  used  eiccept  by  ront^enolog^ists  who 
have  been  thoroughlj  instructed  in  regard  to  the  dan^ers  of  the  extremely  power- 
ful  rays  which  it  ereates.  Methods  of  treatment  will  have  ta  be  entirelj  recon- 
structed.  Provision  for  greater  protection  of  rontgenologrista  will  have  to  be  coa- 
sidered. 


\\V'* 
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TECHHIC  OF  EZAMIHATIOH 

In  iUu  iriiil^enological  exaniiiiation  of  thc  genito-iirinarv  tract  the  prepara- 
Utth  nf  t\^li  |iHliifiit  in  iinportant,  aK  the  irastro-intestinal  tract  iniist  be  thor- 
*mifUly'  rliiuJit*'«!  in  order  to  avoid  errors  and  confnsion.  Attention  given  to 
{;n.'{/iii'ation  vvill,  in  niany  caftes,  prevent  the  delav  and  ineonvenience  of  second 
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Fio.  ti. — HvnitoNKPHROHiA  OP  Left  Kidnev.    Scmj  (a). 


oxaminati(Uifl.  At  tho  same  tinio  it  nnist  \h}  kopt  in  niind  that  second  examiiia- 
timus  niav  often  ho  n(HH»ssarv,  ovoii  thon^rh  tho  proj>er  preparation  has  been 
niad(\  in  ordor  to  vorifv  cortain  conditions  found  that  aro  of  a  very  delicate 
natiin*.  This  lUHTssitv  can  also  1h*  rtvhiciMl  hv  soiMirin^  a  large  number  of 
ninti^Mto^rams  at  tho  oripnal  t\\aniination,  ono  to  corrohorate  the  other.  Often 
a  jdivsioian  or  snr^MUi  \vill  inq\iiio  ahout  havinjr  a  pationt  examined  with  the 
aid  of  onlv  ono  rontj^Mioirram.  This  is  a  oinulition  \vliioh  oannot  be  aocepted 
hv  n*putahlo  nuit^oiudosrists,  f<>r  tho  san\o  rt*snhs  nnist  be  found  in  manj 
W>ntgtM\ograms  in  ordor  that  thoir  intorprotation  niav  Ih»  n*liahlo.  A  rontgenolo- 
gist  oanitot  allo\v  hinisolf  to  Im*  haniiH»rt»d  hy  spiH»itiod  liniitations;  any  ex- 
anunation  undortakt^n  nnist  W  tlioronuhlv  oovorod.  Tho  dotails  of  technic  are 
oart»fullv  oonsidonnl  hv  tho  phvsioian  niakinsr  tho  oxan\ination,  as  he  is  respon- 
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sible  to  the  phjsieian  or  siirgeoii  attendiiig  the  patient  for  a  report  wbich  can 
be  relied  iipon.  Again,  for  extimple,  the  request  to  have  a  c^rtain  kidnej  ex- 
amiiied  mav  be  iiiade.  This  is  impriictieiible,  na  the  pain  niav  be  referred  from 
some  other  part  and  a  negative  report  in  siich  a  čase  woiild  leave  many  condi- 
tions  in  tloubt  tbat  shonld  have  been  eleared  iip,  or  it  mav  even  lead  to  error. 
A  calculiis  might  have  left  the  kidnej,  moved  from  ono  portion  of  the  ureter  to 
anotber,  entered  the  bladder,  or  be  located  on  the  opposite  side  of  the  genito- 
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Fi«,  7, — Ptonephbosih  of  Riuht  Kionet,  (a)  Large.  protapsi^d  and  di»ciu!cxl  kidti©y  injectcd  with 
coUanrol  (b),  8homtvi5  \oe^  of  Dornml  ontline  of  pHvis.  (c)  Urt*t»*r  0howii  with  coUargoL  (d)  Left 
uroter  oontamiii«  čathcter,     (e)  Left  kidney  flomowhat  enlargod. 


urinarj  tract.  The  aamo  an8wer  to  both  of  tliese  reqiie8t8  could  be  niade,  and 
tbat  is,  **thc  examijiation  must  bo  well  done  or  not  at  alL"  In  every  čase  both 
kidnevs,  both  iircters^  and  the  bladder  sboidd  be  inchided  \vith  a  generous 
overlapping  of  the  rontgcnograras. 

When  aH  of  the  precautiona  nientioned  have  been  observed,  occasionallj'  a 
second  exaniiiiatinii  niav  stili  be  necessarv.  In  snch  čase«  it  can  be  dein<>n- 
strated  to  the  attciiding  phvsician  or  surgeon  that  it  is  advantageoua  to  allow  a 
time  interval  to  elapse  and  to  make  another  examination  in  order  to  verifj 
the  conditinn  and  prove  that  it  is  conatant. 

Coneerning  tlie  preparat  ion  of  the  patient,  it  bas  been  advised  that  absti- 
nence from  food  be  fullowed  for  24  honrs  prior  to  the  exaniination,  bnt  I  bavc 
found  fluid  diet  to  an8wer  as  wg11.     In  either  čase  an  active  pnrge  must  be 
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taken  not  less  than  8  hours  before  and  an  enema  IV2  hours  before  examination. 
I  have  always  made  double  rontgenograms  with  one  expo8ure  in  order  to  obtain 
a  siifficient  number  to  insure  results  at  a  minimum  amount  of  exposure  of  the 
patient 

The  most  careful  technic  with  an  efficient  apparatus  and  accessories 
properlj  adjusted  is  essential  for  a  satisfaetory  exaraination  of  tho  genito- 
urinary  tract.     Tho  transformer  must  bc  powerfiil  and  able  to  produce  an  8- 
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Fio.  8. — BiLATERAL  Renal  Calculi.    (a)  Right  kidney.    (b)  Left  kidncjr.    (c)  CaloulL 


inch  lead  pcncil  flame  with  the  high-tension  current  used  being  about  one-third 
of  tho  fuU  amount,  and  the  commutator  must  be  running  in  perfect  step. 

Tho  patient  is  placcd  upon  the  examination  table  in  the  supine  position, 
and  provision  is  niade  in  the  table  for  placing  the  plate  under  the  back  so 
as  to  be  removod  or  changed  without  disturbing  the  patient.  The  thighs  are 
flexed  so  as  to  allow  the  back  to  beeome  straightened  and  rcst  on  the  table.  Tho 
tube  is  placed  abovo  and  not  nearer  than  11  inches  from  the  skin,  but  often  it 
is  placed  a  considcrable  distanco  above.  If  necessarv,  exposurcs  may  bo  made 
\vithout  using  a  compression  diaphragm,  but  conipression  has  the  advantages  of 
preventing  movement,  reducing  the  amount  of  tissue  which  must  be  penetrated, 


TECHNIC    OF   EXAMINAT10N 


649 


and  improvin^  the  detail  of  tbe  rontgenogram.  I  prefer  a  compression  cvlinder 
of  sufficieiit  size  to  include  both  kidnevs  and  tiie  upper  two-thiTds  of  both 
uretera  at  one  exposure.  Thia  will  also  inclnde  tlie  bladder  and  tbe  lower  two- 
tliirds  of  botli  iireters  when  placed  in  proper  position.  Smaller  cvlindcrs  are 
ii^ed  by  some  runtgenologists,  bnt  I  prefer  to  use  them  for  verilication  over 
certain  liniited  areas.  Tbe  matter  of  detail  and  eontrast  in  the  runtgenograms 
depends  also  upon  tbe  proper  regiilation  of  tlie  tubea  by  which  a  ray  of  greater 
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Fra.  9. — Labok  Rioht  Renal  Calculi. 


(a)   CaJculi.     (b)  Outlino  of  larRo  discasod  right  kidney- 
(u)  Left  kidiicy. 


abaorption  is  produced,  in  tbis  manner  eausing  more  differentiation  of  tiftsues 
of  nearlv  tbe  same  densi tj.  Tbis  is  nsiiallj  prodneed  by  a  nioderatelj  low  tube 
and  a  verv  bcavv  eurrcnt.  Some  writer9  mention  tlie  diffienltv  of  producing 
satisfaetorv  rontgenograms  in  verv  srnut  patients.  Tliia  ia  now  gonerallv  be- 
lieved  to  be  more  a  matter  of  tecbnic  tban  aize.  Examiiiation8  may  be  made 
in  the  erect  position  for  cases  of  suspected  nepbroptosis, 

The  esjiosurps  last  a  few  sečonda  or  even  fractions  of  a  aecond  and  the  patient 
must  ho  Id  the  brcnth  for  thiU  time  ev^n  with  a  eompressiDn  diaphragm»  as  motlon 
might  eaaily  obhterate  the  f*hadow  of  n  v(^ry  smilil  t-ah-uliiš  in  the  kidney.  Some 
rontpenolopfists  pn^fer  n  rjither  peiietrntinj?  raj  and  a  very  »hf>rt  oxposure,  bnt  one 
must  be  caiitioua  as  to  the  depree  of  peiietration,  as  the  rays  from  a  tube  too  high  can 
easilj  obliterate  a  slight  ah  a  do  w. 


Fio,  10,— RiaffiT  Renal.  Calculus,     (a)  Calculus.     (b)  Right  kidney  flomewliat  enlargod.     (c)  Left 

kidiLey. 


\ 


iiichea,  An  expo8iire  is  made  m  each  of  these  twQ  positions  and  two  separate 
rontgenograms  are  made  without  fiBv  movement  on  the  part  of  the  patient 
The  two  rontgenograins  are  then  placed  in  an  illiiminated  apparatus  which 
reflects  the  images  bv  the  aid  of  mirrora  so  as  to  siipcrimpose  one  npon  the 
other  and  create  one  impreasion  whjch,  when  the  apparatiia  is  properlj  ad- 
jnsted^  wi]l  enable  the  observer  to  appreoiate  perspective  or  depth. 

Rontgenoprams  of  the  genito-nriiiarv  tract  to  be  satisfactorj  shoiild  shQW 
clearlv  the  vertebral  cohimu  with  ita  traii^verse  procesaes,  the  t\vo  kst  ribs,  the 
outer  border  of  the  psoas  musele,  and,  of  eourse,  the  pelvic  bones.    If  in  addi- 


Fio,  11» — RiGBT  Renal  Calculi.     (a)  Calculi,     (b)  Right  kidiioy  ahiidow.     (c)  Left  kidDoy  »hBdow, 

noflia  would  Le  jiistifiable  if  propcrlv  intcrpreted.  Tlie  positive  diiigiiosis  de- 
pends  upoB  a  sbiidnw  l>eing  evidtnit  witliin  the  outliiie  of  thc  kidney  or  within 
the  regioii  occupied  by  tliat  organ,  Figiirea  8^  9,  10,  and  13  illnatrate  this 
point 

Calciilt  are  coniposcd  niatnlv  of  etdcinm  oxalate,  uric  aeid,  and  phosphates 
of  the  alkaline  earths.  In  addition  to  tliese  main  ingredičnti?,  cvstin,  indiean* 
and  xanthin  may  bo  foiind,  Thc  tisnal  <;r(>iiping  of  caleiili  bv  their  eomposition 
is  more  or  less  artifieial,  as  »tone:*  oonsisting  of  a  single  ingredient  are  compara- 
tivelj  raro  and  gencrallv  several  ingredients  are  Tnix<'d  in  varving  proportion. 
The  terms  used  in  designating  certain  tjpes  of  caleuli  nierely  indicate  that  one 
or  the  other  ingredient  predora inates.     Uric  acid  and  t^alciura  oxaIate  caleuli 


found  as  the  niiclei  or  chief  constitnents  of  renal  stones.  Altenmting  calculi 
i)f  uric  acid,  oxalate  of  lime,  and  the  pliosphates  in  diatinct  lavers  are  not  im- 
eomraon. 

Reiial  ralculi  maj  originate  in  the  nriniferous  tubes  or  in  one  of  the  calieea 
of  the  kidnev.  They  inay  be  small,  lar^e,  round,  oval^  irregiilar,  sDiix>th, 
rotigh,  or  a  large  branched  mass  fHliiifr  ali  of  the  pel  vi  s  and  calices*  Of  this 
last  tj^e^  two  have  been  reportetJ  weighin^  3  and  5  poimda  respectively.  They 
may  be  sinall  as  a  pin  head  or  grape  seed,  vveighing  onlj  a  few  grains,  and  »till 
be  detected  in  good  rontgenogranis.     The  frequency  of  ealculi  in  rigbt  or  left 
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kidnev  is  nearlj  eqiial,  though  some  writera  ha  ve  reported  it  to  bo  soinewhat 
more  freqiieiit  in  the  right.  Calculi  are  found  in  ali  perioda  of  life,  and  are 
reported  to  be  as  coiumon  in  eliildren  as  in  adulta,  biit  in  tlieir  pa^ssage  down 
the  ureter  the  child  sufFers  mueh  lem  paiu  tlum  the  adult.  The  calculi  in  chil- 
dren  iisuallj  contain  a  large  proportion  of  uric  acid, 

Positive  diagnosis  of  renal  calcoliis  is  in  some  casea  qnite  simple  (see  Figs, 
9^  10,  11 J  and  13),  and  necd  Icave  no  doubt  as  to  the  correct  interpretation  of 
the  rontgenograms.    This  is  not  general,  however,  for  it  is  f requentlj  necessarj 
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Fio.  13. — LiBiT  Rknal  CALCULtra.     (a)  Chtculus,     (b)  Enlarged  Icft  kidiiey.     (o)  Right  kidney. 

to  give  considerable  studv  to  certain  cases.  A  calculus  shadow  does  not  alway8 
lie  within  the  sitnation  n8iially  occnpied  by  a  kidnev  whieh  is  nonnal  in  sizQ 
or  position,  for,  in  an  enlarged,  diseascd  or  movable  kidnev^  the  position  of  the 
calcnlns  mav  vary  considerahly,  The  sluidow  outline  of  the  kidnev  is  essential 
in  snch  cases,  and  this  requires  great  čare  and  experience  in  the  interpretation. 
In  other  cases  when  the  kidnev  is  more  or  less  destroved  it  is  not  a!ways  possible 
to  detect  an  ontline,  bnt  a  niottled  appearance  with  light  and  dark  8hadows  may 
indicate  the  size  and  condition, 

Objects  other  than  calcnli  cansinij  sinvilar  shadows  within  the  ontline  of  the 
kidnej  or  in  the  position  nsiially  occnpied  by  it  often  lead  to  confusion  or  diffi- 


of  differentiation  in  theae  cases  will  be  mentioned  under  the  exaiiimation  of 
tlio  iireters. 

RBntgenological  examination  may  thraw  eoiisiderable  li^ht  iipon  the  patho- 
logieal  conditioDs  of  the  kidnejs.  Nephroptosia  mav  be  definitelj  diagnosed  by 
au  esamination  niade  in  the  siipine,  biit  preferably  in  the  erect,  poaition  (see 
Fig.  4),  Besides  show]Ug  diseased  kidnevs  cotitaining  a  calciihis,  as  already 
mentioTied,  ront^noloirj  is  often  of  valiie  in  demonatrating  kidney  changes 
such  as  cjsts,  tubercnlons  kidnev,  hvper-trophv^  atrophv,  abscesses,  pvonephrosis, 
hjdronephrosis,  and  new  growth9.     The  clinical  sjmptoms  of  some  of  these 
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conditions  mav  resemble  tliose  of  renal  cakulus  and,  in  some  cases,  after  a 
iiegati%'e  exainmation  has  been  niade  for  calculiis,  the  rontgeiiologist  maj  be  able 
to  report  an  enlar§!:ement  of  oiie  kidnev  as  compared  with  the  other.  It  is  ofteii 
very  difficiilt  to  find  the  cause  of  tho  eiilargemeiit,  but  the  fiiiding  in  itself  is  of 
value,  as  the  phvsiciau  may  avail  himself  of  further  analvses  and  raethoda  of 
exaniination  at  his  diaposal  with  the  object  of  elearing  up  tbis  point.  Kenal 
cjsts  inay  show  aa  faint  dark  shadovvs  npon  the  rontgenograni,  irregiilar  but 
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Fio.  15. — Lbit  Urkteraj;*  VAUCuiAjm,  Ibt  PoemoN.     (a)  CiUctiiua. 

Hight  kidtkey. 


(b)  Efilarged  left  kidiiey.     (o) 


geilerailv  conccntric  or  cirenlar  with  an  enlargcd  kidnej  9hadow,  A  mottled 
appearaiice  of  tho  kidnev  siikstanee  with  no  reason  to  snapeet  a  pvonephrosis  ia 
often  a  ytron<^  evidence  of  tubi^reulosis,  eapeeiallv  if  glaiids  in  the  meaenterv  are 
oh»ervi*d.  A  tnberenlons  kidnev  mav  also  aliow  a  slightlv  denae  8hadow  of  raod- 
erate  or  variable  size  with  no  definite  ontline  umi  ali  v  In  the  lower  portion  of  the 
kidnev  8hadow  (see  Figs.  1  mul  2 ),  lIvpertFopbv  ia  generallv  nnihiteral  with 
the  outline  clear  and  sharp*  Atrapby  is  more  difficult,  tbe  substance  may  be 
slightlv  niottted,  hut  tlie  most  nsual  eause  is  the  exi3tence  of  a  ealculiis.  Renal 
absceases  may  resemble  cvats^  bnt  are  apt  to  be  mottled,  and  analjtical  evidence 


656 


ront(;exology 


GEKITO-ITRINARV    TKACT 


maj  bc  of  material  aul-  Jlvilroiie[ihnisis  ( sei^  Fig.  ())  shows  a  large,  clear 
kidiKjy,  wliile  pvoiiephrosis  h  soiiunvhiit  1<»sh  clear^  and  a  delicate  8hadow  in- 
volviiig  the  pel  v  18  inav  lx^  observed,  A  renal  tiunor  iiiav  show  an  asvmnietrical 
enlargemeiit  of  the  kidnev.  In  some  cases  of  tnrnor  there  is  a  losa  of  the  kidnev 
oiitIine»  but  an  indcfinite  densc  shadow  larger  tban  the  kidney  takes  its  plače, 
while  the  oiitliue  of  the  opposite  iioniial  kidnej  can  be  aeeii,  If  the 
line  of  the   psoas  imiHcle  on   the  affected  side  bas  disappeared  the   proba- 
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Fio,  16» — Lbft  Ureterai*  Calculus,  3hi>  Position.    (a)  CalouluA. 


bilitv  of  tumor  is  5ncreased.  A  distiiiet  shadow  of  tlie  Io\ver  pole  of  the 
kidnej  disphieed  downward,  while  the^  npper  portion  and  the  psoas  miisele 
are  obliterated,  is  also  siiapicioiis.  In  these  cases  the  phvsical  examination, 
clinical  and  analvtloiil  data  nmi^t  hv  earefnllj  eonšidered  with  the  rontgeno- 
logical  findings.  Collargol  injections^  besidea  showing  nialposition  of  the  kid- 
nejB  (aee  Fig.  18),  may  demonstrate  certain  diseased  conditions,  en- 
largements  (see  Fig.  7),  and  eongenital  abnormalities  of  the  kidnevs  and 
ureters. 
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EXAMINATION    OF    THE    UBETBES 

Por  the  diagnosis  of  iiroteral  ealciili  runtgenoi^raiBS  iiiust  posse^s  tlie  good 
qimlity  alrcnidv  described,  as  the  shadnws  of  thc  kidnevs  aro  essential  to  permit 
diffeFentiation,  and  tlie  calculiis  shadnw  miist  naturally  appear  witliiii  the 
course  of  tho  iireter  (Fi^.  12,  15,  and  16).  In  tliis  regard  cantion  nmat  he 
exercised»  as  in  stont  patients  the  conrse  oi  tlie  iireters  niaj  be  slightly  furtlier 

RIGHT  LEFT 
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Fm,   l7,^FoREi«N  BoDT   (Shot)    in  Gastro-intestinal  TRArr  FROM  Eating  Game.     Similar  to 
calculuB  but  rulL^d  out  hy  differetiUatioti  and  m&nid  oxamiaatloix-     (&)  Shot. 


froni  the  median  line  than  in  thin  mibject.s  \vhen  the  tnbe  is  placed  over  the 

reoter  of  tlio  bodv  and  Intlb  nn^tcrs  are  inehnled  in  ono  rontgenofrram*    In  stont 

patients  thc  nreters  are  fnrther  awaj  froin  the  ront^cnoirram,  and  spreading, 

dne  to  tlie  divert^ciu-e  of  the  rajfl,  is  the  result  nnless  the  tnbe  is  plaeed  at  a 

considerable    distanee    from    tho    !>ody.       Ureteral    calenli,    on    aoconnt    of 

migration,  are  as  a  nile  niore  painfal,  and  thorefore  are  sent  more  frefpiently 

to  rontgenolo^j^iats.     Left  nreteral  caknili  ai*e  fonnd  in  greater  proportion  thau 

right. 

The  calculi  are  nsnallv  small,  bnt  \vhcn  thev  are  impacted  may  attaio  con* 
43  C 
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Biderable  nize;  thev  have  been  found  2  inches  in  length.     They  are  generally 
oval  or  clonpitod  in  shape,  but  may  be  round,  irregular,  angular,  or  pointed. 

For  location  of  a  calciilus  the  ureter  inay  be  divided  into  three  parts.  The 
first  sitiiation  is  about  7  cm.  down,  where  the  ureter  has  a  diameter  of  abont  3.2 
iinii. ;  tlic  second  is  jnst  above  or  below  the  brim  of  the  pelvis,  and  here  the 
dianietor  is  alK)iit  4  mm.,  the  third  point  is  jiist  above  the  entrance  to  the  blad- 
dor,  this  lx?ing  the  narrowe8t  portion  and  the  diameter  being  abont  2VL'  ni™- 
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Fio.  18. — Nephropt<;hi8,  Ruiht.  with  (^ollaruol  iNjEcmoN  IN  JJoTH  KiDNEVB.  (a)  Ptodo  right 
kidno.v.  (h)  (.'ollarKol  in  pelvis  of  right  kidncy  and  uppcr  part  of  ureter.  (c)  Catheter  in  lower 
purt  of  righ!  ureter.     (d)  Left  kidney  with  collargol  in  pelvis.     (e)  Collargol  in  left  ureter. 


Tho  freqnency  at  thcse  points  for  lodgment  of  calciili  has  been  roughly  esti- 
mated  for  the  first  location  at  20  per  cent.,  the  second  at  14  per  ce^t.,  and  the 
tliird  57  per  cent. 

Amon^  the  varioiis  bodies  that  mav  be  mistaken  for  calculi  are  the  phlebo- 
liths  so  often  present  in  the  pelvic  veins  of  \vomen  especially,  cheesy  and  chalky 
masses  in  old  inflnmmatorv  exiidates  particiilarlv  in  the  broad  lijG^ments,  cal- 
caroous  mesontoric  nnd  pelvic  ^lands,  atheroinatoiis  plaqne8  in  blood-vessels, 
sniall  calcareoiis  bodies  in  the  ends  of  the  Fallopian  tiibes  and  in  the  ovaries,  con- 
cretions  in  the  appeTidix,  ossification  spots  in  the  pelvic  licraments,  and  con- 
cretions  or  foreigii  bodies  in  the  gastro-intestinal  tract.  The  sitnation  of  these 
objects  will  help  materiallv  in  making  the  dia^osis,  bnt  if  the  shadow  appe^ars 
in  the  coiirse  of  the  ureter,  cjeat  difficultv  is  often  experienced.     Calcareons 


glands  are  freqiient]y  a  sourcc  of  trouble,  Init  in  the  majoritv  o£  case^  they  are 
niovable  or  nmltiplej  so  tlie  luuiibcr  ihk!  distribiition  mav  aid  in  making  the 
diagnosis  clear  (see  Fig*  22),  When  there  is  only  one  glaod  in  a  siispicious 
position,  it  iiiay  be  necessarj  to  catlieterize  tlie  nreter,  using  a  i^atbctpr  whicli  i^ 
opaqiie  to  the  Rentgen  rav  or  collargol  injection  in  order  to  deeide  tbe  diagnosis 
with  tlie  second  set  of  rontgenograms.  A  calcareoiis  gland  is  n9nally  ba2y  in 
outlinCj  of  uneveu  densitv,  and  spheroidal  in  shape.     A  calciilus  is  more  apt  to 
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Fio,  19, — CoLLAROoL  IN  BcfTu  KiDNEVs  AND  Catheter8  !n  Bt>TH  UiiETjaiis,   (ft)  Cotlargol  In  pelvet 
of  ludneys»  right  kidnt^y  ciilurged.     (b)  Kidnoy   Bhiidow».     (c)    Catheters. 


be  clear  in  ontline,  of  nniform  density,  more  conatant  in  po.^ition  and  oval, 
pointed,  or  rectangular  in  sliapc,  Forcigii  botHes  in  tlie  a]imentary  canal  can 
be  eliminated  by  purging  and  making  a  seeond  exaniinatiou.  Tbe  ontline  of 
tbe  kidney,  wlien  seen  not  to  be  related  to  the  calenhis  shadow,  will  remove  the 
possibilitv  of  a  calcnlns  being  loeated  in  an  enhirged  or  displaeed  kidney. 
When  a  doubtful  shadow  lies  within  the  conrse  of  a  iireter  the  Rontgen  bongie 
or  catheter  is  generally  preferred  to  the  injection  method,  as  obstruction  inay  be 
appreciated  at  the  site  in  qnestian  or,  if  it  passes  by  a  sraall  calculus,  the  nodule 
or  bnd  niav  appear  on  the  side  of  the  catbeter,  and  the  instrument  canses  little 
if  any  distortion  to  the  normal  course  of  the  ureter,  Shonld  the  catheter  and 
shadow  in  gnestion  be  unrelated,  the  ca!cu!ns  can  be  rnled  oiit»    This  method  is 
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aliM)  UHod  to  dotoniiine  \vhcther  a  calculus  is  in  the  third  location  of  the  ureter  or 
tlio  bladdor  wlien  any  doubt  exists. 

BXAMINATION  OF   THE  KIDNETS  AND  UBETEBS  BT  MEAKS   OF  INJBCTIOK 

T\\\H  iii(»tli()d  of  examination  is  accomplishcd  \vith  the  aid  of  colloid  silver 
HoIiitioiiH,  whicli  are  relativelj  opaqiie  to  the  Kontgen  ray  and  produce  8hadows 
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Fig.  20. — Osteophvtes  in  Pelvic  Ligaments.    Seo  a]Tow8. 


of  the  ureters  and  pelves  of  the  kidnevs  upon  a  rontgenogram.  The  patient 
miiflt  be  injeeted  by  a  cvstoscopist  \vho  has  had  cxperience  with  the  method  of 
procedure,  as  the  operation  is  not  without  its  dangers  and  faihires.  These  cases 
placed  in  the  siipine  position  should  be  injeeted  upon  the  rontgenological  table 
and  tlie  examination  should  be  made  immediatelv  after  the  injection  withoiit 
disturbing  the  patient  in  the  slightest  degi'ee.  The  technic  and  pressure  neoes- 
Bary  to  inject  the  sohition  lie  naturallv  within  the  province  of  the  cyst08Copist. 
ArgjTol,  collargol,  or  cargentos  mav  be  used,  but  collargol  in  10  to  15  per  cent. 
Btrength  seems  to  be  more  generally  f avored,  and  this  gives  a  very  sati^factorj 
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shadow  in  tlio  rrmtf]:cnoj:^aiii.  Tnjections  which  p  ve  tlie  trne  position  of  tlie 
uretera  have  provctl  that  tbc  catlieters  when  iiiscrtcd  do  uot  ciuise  muck  distor- 
tion,  i£  anj.  (Compiire  Figs.  18  and  19.)  The  ]nje<?ted  pelvia  gives  Informa- 
tion relativeh-  aa  to  tlie  size  and  position  of  the  kidnev,  also  as  to  tlie  gize  and 
shape  of  th<^  pel  v  is.  A  diseasod  k  i  dne  v  mav  he  reeognized  by  the  irre^nlar  and 
scattered  distribution  of  the  solutiou  with  a  loss  of  the  uormal  ontline  of  the 
pelvis  (see  Fig,  7)*     Nephroptosis  can  ho  very  perfeetlj  demonstrated,  and  it 
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Fto.  21. — Calcarbods  Fobmation  Arouiid  S  i  nt  apter  Appjbndecttomt.    See  (a). 


is  prcferahle  to  make  an  examination  in  the  erect  position  after  the  snpine  has 
been  fiuiijshed  (see  Fig.  18),  Congeiiital  malfonnatinns  of  the  kidnevs  and 
iireters  may  he  diagnosed,  also  dilatation  or  kinks  in  the  iireters  and  the  posi- 
tion of  tlie  nreters  for  differeiitial  purposes. 

Pjelography  nids  in  the  diagiiosis  of  inany  cases,  bnt  it  mnst  not  bo  lightlv 
considered,  as  ita  uae  is  not  withont  a  certain  amount  of  danger,  bnt  this  can 
be  greatlv  redneed  bv  an  experieTte;Ml  and  carefnl  eystoscopist  Tt  bas  been 
claimed  that  the  parenrhvma  of  the  kidnev  inav  l*e  invaded  with  nndne  pressnre 
even  to  the  capsiile,  and  that  it  niav  infiltrate  the  Ivniphatic  vessela,  tbns  giving 
rise  to  a  secondarj"  neerosia  of  tissne.     It  is  considered  hazardons  to  inject  a 
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tuberculous  kidney,  as  it  may  caiise  distribution  of  tlie  discase  into  healthj  tis- 
sue.    Two  or  three  cascs  of  collargol  poisoning  have  been  reported. 


EXAMINATION  OF  THE  BLADDER 

The  rr»iit.cenoj;r.iiii  iiinst  incliide  the  vhole  of  the  bladdcr  and  tho  lo\ver  por- 
tious  of  tlie  iiroters.     Smallor  diapliragma  niav  be  used  ovor  a  doubtful  or  sus- 
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Fia.  22. — Calcareouk  Mehkntkric  Glands.     (iv)  Glaiids.     (b)  Cathcters. 

piciou8  area  to  secure  additional  detail.  Vesical  calculi  are  coininoii  to  ali  ages. 
In  one  sot  of  21  operative  cases  reported  in  children,  18  were  iinder  15  years  of 
age  and  the  niajoritv  Avere  under  S  vears  (Werther).  liontgenology  is  essen- 
tiallj  the  first  niethod  of  examination  for  vesical  calculi,  as  it  entails  no  incon- 
venienco  or  siiffering  of  the  patient.  It  givos  reliahle  positive  evidence  and  may 
serve  the  pnrpose  of  diagnosis  nnaided.  With  the  iniproved  technic  errors 
are  far  Icss  freqncnt.  (^aution  should  be  exercisc(l  Avith  negative  diagnoses  for 
the  pnre  uric  acid  calculi  are  more  frequently  found  in  the  bladder,  where  they 
mav  originate,  and  they  often  fonn  the  nuclei  of  vesical  calculi,  althoiigh  thev 
rarelv  incroase  to  a  large  size  \vithout  conihination  \vith  othcr  more  opaque 
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ingredientis.  Vesical  calculi  niay  al^o  originate  i  a  tlR-  kidnev.  Wljeii  tliis 
occurs,  tliey  pass  as  small  stones  through  the  \ireter  to  the  bladder  and  become 
tho  nuelei  uf  bladiler  stones.  Cliemicallv,  vesical  calculi  resemble  for  the  most 
part  tliose  fouiid  in  tke  ki<hiey.  The  calculi  rartdv  oonsisi  of  anv  ono  material. 
but  of  several  iugredients  commonlv  arranged  in  euccessive  lavers,  one  laver 
occasionallv  being  of  one  ingi'edient.      Thev   nmv   he   of  flattened  ovoid   or 
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Fig.  23, — Haih  Pin  is  Blaui>kr  with  Cai^culus  FoKMei>  tJf*ON  It,    (h)  ČHkulufl. 


tipberical  sbape,  biit  genorallv  smootb  (see  Fig,  24).  Occasionallv  irregular 
forma,  due  to  fixation  or  diverticula,  are  foinid.  Thev  mav  increasc  to  a  very 
large  size,  biit  are  rarelv  fonnd  weighiiig  more  tban  O  or  7  oiinces. 

Conditioiis  \vhieh  umy  hy  tbcir  sIiadow8  eause  cunfiision  in  addition  to  tbose 
mentioued  undcr  the  exaniinadiin  ol'  the  uretcrs  are  citlcitication  in  a  tubercu- 
lous  bladder,  in  the  vits^a  deferentia,  ;ind  iirostatic  calculua,  '*Pelvic  biotehed'' 
is  a  term  a  Httle  tou  general  in  its  siLiiiiticancc,  n?*  almost  anv  of  tlie  entire  H^t 
mav  be  so  called.     The  tcnn  as  used  is  nsnallv  nieant  to  indicate  caleareous 
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deposits  of  various  sizes  that  occur  in  the  ligaments  of  the  pelvis  (see  Fig.  20). 
These  shadows  are  usually  spherical  in  shape,  never  irregularlj  angular,  and 
the  outline  appears  clear  and  sharp.  In  the  majority  of  cases  thev  are  quickly 
recognized  by  the  situation  being  jiist  too  far  oiit  to  be  in  either  the  ureter 
or  bladder,  by  being  multiple,  and  many  times  by  being  in  close  proxiniity 
to  the  spine  of  the  ischiiim.  If  the  shado\v  shoiild  lie  over  the  course  of 
the  ureter  or  within  the  area  of  the  bladder,  the  diagnosis  niay  be  far  from  easy 
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Fig.  24. — Vesical  Calculi.     See  (a). 

and  cystoscopy  may  havo  to  be  resortcd  to.  Tilting  of  the  pelvis  from  above 
down  during  tlie  examination  or  tiiniing  the  bodv  slightlv  iipon  the  side  mav 
caiise  a  change  in  the  position  of  a  vcsiciil  caleiihis,  and  sometimes  in  a  second 
cxamination  the  calcnhis  niay  show  a  cliange  in  rcgard  to  the  sitnation  as  com- 
pared  Avith  that  in  the  former  rihitgcnogram.  Difficiiltv  is  experienced  in  cases 
of  qnestionable  calculi  by  thcir  being  cncvsted  or  in  a  fixcd  position.  In  such 
cases  cvstoscopv  is  a  great  aid,  biit  the  rosni  t  of  using  a  stone  sound  cannot 
ahvavs  be  relicd  npon.  Foreign  bodies  in  the  bladder  siich  as  safety-pin8,  hair 
pins,  etc,  are  readily  recognized  in  the  rontgenogranis.     When  thoy  have  re- 
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iijiiiiied  in  tho  Irladder  for  a  t*onsiderable  length  of  tirne  a  ealculiis  may  be  foiind 
upoii  or  arouiul  them  (see  Fig.  23). 

Efforts  have  been  made  to  accentuate  the  shadowa  of  sraall  vesical  calctili 
composed  of  littie  else  than  uric  acid  and  iirates  hj  inflating  the  bladder  \vith 
air  or  oxygen  %vitb  the  Dragcr*Wollenberg  apparattia.  This  bas  f  al  len  into 
disuse  of  late  becaiise  it  h  a  procedure  not  frce  from  danger,  as  deatbs  have 
occurred  from  air  embolism  (Cohn). 

Patbological  conditions  of  the  bladder  are  obviouslj  within  the  province  of 
the  cjstoacopist. 

Prostatie  calculi  maj  be  considered  with  bladder  exftmination8  on  account  of 
tbeir  intimate  relation,  These  aro  located  a  littie  further  ilo\ni  in  the  rontgeno- 
granis  than  the  bladder.  Thev  mav  originate  from  concrctions  in  the  prostatie 
ducts  or  from  ordinary  calculi  that  become  impaeted  in  the  prostatie  por- 
tion  of  the  urethra.  The  (Hvntiunod  gro%vtb  by  dt^position  of  pliospbates 
raav  canse  such  stonea  to  heconie  finnlv  fixed,  Prostatie  eakmli  originating 
in  the  prostatie  dncts  are  qnite  coninion  in  elderlv  men  and  are  rarelv  larger 
than  the  size  of  a  pea.  Tbey  usuallj  contain  enongb  pboephates  to  čast  a 
deiinite  sbadow  and  mav  be  single  or  miiltiple.  Ka  vasi  ni  reported  a  pros- 
tatie oahnilu8  weighing  10  ounces  and  meaauring  4  x  3  x  -^2  incbes  in  its 
greatest  dimensiona. 


INTERPRETATION  OF  EdNTGlNOGRAMS 


Rontgenograms  of  satisfactorv  cpialitv  mnst  lic  obtained,  and  it  is  neeeaaarj 
that  the  runtgenologist  making  the  cxanunation  shonld  have  had  eonsiderable  ex- 
perience  in  order  to  render  a  reliable  and  atrenrate  report.  The  ditferential  char- 
aeteriHticH  of  bodies  other  than  ca  leni  i,  snch  as  phlčbolitha,  osteophvtes,  caleare- 
ons  glanda,  etc,  wbicb  procbiee  s!iadows^  are  nientioried  in  the  examinations  of 
the  speci fied  regions.  Jlanj  of  these  shadow8  are  readilv  nnderstood  when 
tbey  displav  the  vari  on  s  diffcrential  qiudities.  It  is  in  the  diftienlt  bnrderline 
cases  that  great  eare  mast  be  cxerci8€d  in  order  to  purane  the  proper  conrse  for 
future  examination8  so  that  accurate  conchisions  may  be  reacbed.  One  must 
l)C  able  to  appreeiate  8hadows  in  a  rontgenogram  that  \vonld  ordinarilv  paas  im- 
observed,  but  the  eonacientiona  rontgenologist  will  not  alh)w  the  history  to  in- 
flnenee  him  to  the  alightest  degree  otber  than  as  a  general  giiide  nntil  aftor  be 
has  thoronghlv  stndied  the  rontgenograms.  It  is  neeessarj^  that  the  rcintgenolo- 
gist  be  instrneted  bv  the  attending  praetitioner  as  to  the  natnrc  of  the  examina- 
tion  desired  and  tbo  varions  pnints  \vhich  lie  wishea  to  have  cleared  up.  as  the 
teehnic  dependa  npon  the  natnre  of  the  čase  to  be  examined.  Before  the  final 
summing  np  of  a  ease  it  is  esaential  that  the  nintgenologica!  report.  be  consid- 
čred  carefullv  \vith  ali  of  the  clinieal  and  analvtieal  data  available.  Tbo  re- 
Bponsibilitv  aasnmed  bv  the  rontgenologist  is  no  small  matter,  and  conservatiam 
nuist  bo  an  important  factor  in  the  interpretation.     Caref ul  study  of  the  ront* 
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genograms  inust  be  made  f rom  every  point  of  vieWj  as  the  reault  mav  show  a 
difTerent  condition  than  was  originally  suspected.  If  so,  a  consultation  wiih  the 
attending  physician  or  surgeon  is  necessarv,  and  tlio  advisabilitj  of  studying  ihe 
čase  with  the  rontgenologieal  findings  must  be  eonsidcred.  The  svmptoms  of 
inany  abdominal  conditioiis  inay  be  atvpieal,  for  it  is  not  uncommon  in  a  čase  of 
suspected  calciilus  to  find  a  diseased  kidney,  a  calculus  of  the  opposite  side,  or  a 
sacro-iliac  lesion,  and  this  woiild  naturallv  suggest  fiirther  investigation.  In 
regard  to  calculi,  except  in  very  rare  cases  dne  to  a  pure  uric  acid  stene,  it 
should  ahvavs  be  possible  to  arrive  at  a  detinite  diagnosis,  vet  rontgenologjr  is 
not  infallible.  It  mav  be  ju8tly  claimed  that  with  the  best  technic  the  enrors 
do  not  exceed  1  per  cent.,  and  are  therefore  fewer  than  with  any  other  method 
of  exaniination. 

Selation  of  the  Bdntgenologiat  to  the  Fh78ioian  and  Fatient. — ^Bontgen- 
ological  examination  must  not  be  made  unless  advised  by  the  phvsician  attend- 
ing the  čase.  If  the  patient  has  no  physician,  one  must  be  secured  and  examina- 
tion  advised  before  it  can  be  made.  Information  desired  by  the  rontgenologist 
should  be  obtained  from,  and  the  report  of  the  examination  must  be  made  only 
to,  the  attending  physician.  The  rontgenologist  never  expresses  an  opinion  or 
gives  advice  to  the  patient.  It  is  justly  due  the  physician  who  sends  the  čase 
for  examination,  that  the  rontgenograms  be  demonstrated  to  him  and  a  con- 
sultation  may  be  necessarv  before  the  čase  is  completed.  The  patient  is  in  no 
way  concemed  with  the  rontgenograms  or  prints,  as  this  is  purely  a  medical 
examination  and  the  rontgenograms  are  on1y  a  part  of  the  means  by  which  the 
result  is  accomplished.  The  rontgenograms  are  filed  away  and  may  be  used 
for  future  reference  in  regard  to  the  čase  when  rcquc8ted  by  the  attending  phv- 
sician. Prints  may  be  supplicd  to  the  phy8ician  sending  the  čase  for  ezamina- 
tion  in  order  to  make  his  records  complete. 

The  present  situation  in  rontgenologv  mav  be  covered  by  the  opinions  of 
differont  \vriter8  that : 

(1)  It  adds  a  certainty  to  tlie  diagnosis  of  renal  calculus  hitherto  uuobtain- 
able  and  thns  diffcrentiates  not  onlv  calculus  discase  from  other  affections  of  the 
kidncv,  but  also  from  diseases  of  other  abdominal  ()r«»:ans  and  bones,  giving  rise 
to  pain,  such  as  spina!  caries,  female  pelvic  ailments,  gall-bladder  affectioiiH, 
appendicitis,  sacro-iliac  disease,  etc. 

(2)  It  oftcn  makcs  possible  an  earlv  dia^iosis  \vhero  the  svmptoms  are 
slight  and  allo\vs  an  opcration  to  be  performed  at  a  period  when  the  Outlook  is 
far  moro  favorable  owing  to  the  absence  of  anv  septic  complications  or  any  ex- 
tensive  destruction  of  the  kidnev. 

(3)  It  prevents  an  undctected  calculus  from  remaining  in  the  kidney  for  a 
long  time  and  causing  an  interstitial  nephritis. 

(4)  It  mav  show  the  calculus  to  be  on  the  opposite  side  to  that  to  which  the 
SMuptoms  are  referable. 

(T) )  A  calculus  mav  be  found  in  botli  kidnevs  \vhen  the  symptom8  are  on  one 
side  onlv. 
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(6)  Migration  of  a  calculus  may  be  8hown  by  examination8  made  at  time 
intervals. 

(7)  It  gives  material  aid  in  showing  the  size,  shape,  number,  and  location 
of  calculi  when  an  operation  is  contemplated. 

(8)  It  is  important  to  secure  as  much  information  in  regard  to  both  kidnevs 
as  possible  before  operation. 

Complete  examination  of  both  kidnevs,  both  ureters,  and  the  bladder  should 
be  made  in  every  ease.  It  may  be  as  we]l  to  bear  in  mind  that  a  rontgenological 
examination  does  not  eonsist  merely  of  the  produetion  of  a  rontgenogram,  which, 
it  is  assumed,  will  give  ali  information  in  regard  to  a  čase.  In  some  cases  it 
may  be  used  to  verify  some  point  of  an  examination  either  negatively  or  affirma- 
tively,  and  therefore  may  be  only  a  part  of  the  whole  examination  where  the 
rontgenological  report  must  be  considered  with  ali  of  the  clinical  and  analytical 
data. 
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CHAPTER   XIV 

OPEBATIONS    UPON   THE    PROSTATE    GLAND 
J.  Bentley  Squieb 

Indioations. — Three  pathologic  conditions  prodiice  the  main  indications  for 
operation  upon  the  prostate  gland,  which,  in  order  of  thoir  freqiiency  of  oc- 
currence,  are:  benign  degenerative  changes  causing  a  disturbance  in  the  act 
of  urination,  suppuration  within  the  organ,  and  malignant  growth. 

The  indications  for  operation  in  suppurative  processes  within  the  pros- 
tate it  is  unneeessarv  to  diseuss,  as  it  is  an  axiom  of  surgery  to  evacuate 
pus  wherever  found ;  and  experience  has  proved  beyond  doubt  that  spontaneous 
nipture  of  an  abscess  of  the  prostate  is  fraught  with  complications  rarelj 
to  be  encountered  after  surgical  drainage. 

On  the  other  hand,  indications  for  operation  upon  the  prostate  when  benign 
or  malignant  degenerative  changes  have  taken  plače  are  stili  open  to  some 
discussion.  Happily,  however,  recent  improvement  in  operative  technic  upon 
the  prostate  and  the  knowledge  of  the  importance  of  preparatorv  treatment  of 
the  patient  have  removed  many  of  the  operative  dangers. 

Considering  the  question  of  indication  for  operation  in  benign  hypertrophy 
of  the  prostate  causing  obstniction  to  urination,  one  indication  is  self-evident, 
namely,  relief  of  the  obstruction.  The  question  at  once  resolves  itself  into  an 
operative  or  non-operative  solution — either  catheter  life  or  some  form  of  sur- 
gical maneuver  to  overcome  the  obstruction. 

A  point  to  be  taken  into  consideration,  and  one  not  generally  8ufficiently  well 
appreciated,  is  that,  from  a  collection  of  reliable  data,  the  percentage  of  mortality  due 
to  catheter  life  exceed8  that  of  prostatectomy  at  the  hands  of  conipetent  operators. 

In  order  to  add  testimony  to  the  aforementioned  statement,  the  vital  statis- 
tics  of  a  scries  of  patients  suffering  from  varving  degrees  of  prostatic  obstruc- 
tion who  were  not  subjected  to  operation,  as  well  as  thoso  of  the  operative 
cascs,  are  here  given. 

The  cases  selected  for  study  were  those  who  had  beon  under  my  čare  during 
the  past  4  years  and  whose  histories  I  have  been  able  to  follow  up  to  the  time 
of  death  or  to  the  present.     Thirty  patients  suffered  from  benign  hypertrophy 
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and  6  from  malignant  discase.  Seventeen  were  iipon  catheter  life,  using  thc 
catheter  only  during  the  attacks  of  acute  retention,  once  or  twice  a  day  to 
relieve  overdistention,  or  depending  entirelj  iipon  the  catheter.  Of  these 
17,  14  have  died,  with  an  average  diiration  of  life  of  2  years  and  10  montha 
after  eommeneing  catheter  life. 

Included  in  the  list  is  one  exception,  namely,  a  patient  who  had  lived  15 
years  after  beginning  the  use  of  the  catheter  and  died  of  an  intercurrent  dis- 
ease,  pneumonia.  Death  in  12  cases  was  directlj  traceable  to  a  suppurative 
renal  lesion,  nephritis  plus  sepsis.  One  died  of  apoplexy.  Three  are  Hving, 
2  at  the  end  of  1  year  and  1  at  the  end  of  5  vears. 

Of  the  patients  not  upon  catheter  life,  the  mortality  during  the  same 
period  of  observation  as  with  the  others  has  shown  a  great  difference. 

Fifty  per  cent.  are  living,  and  of  the  50  per  cent.  who  have  died,  the 
average  length  of  life  after  the  onset  of  obstructive  svniptoms  has  been  4  jeara 
and  8  months. 

If  any  conchision  could  be  drawn  from  these  cases,  it  would  be  siimmed  up 
about  as  follows: 

Fifty  per  cent.  of  unoperated  patients  will  die  within  6  years  from  the 
onaet  of  obstructive  svmptoms  where  catheter  life  is  not  necessarv.  The  be- 
ginning of  catheter  life  shortens  this  expectation  of  life  almost  50  per  cent. 
(2  years  and  8  months),  and  increases  the  mortality  to  66  2/3  per  cent.  within 
the  shortened  period. 

As  the  question  of  percentage  of  mortality  between  operative  and  non- 
operative  treatment  of  prostatic  obstruction  can  be  definitelv  decided  in 
favor  of  operation,  it  only  remains  to  decide  which  operative  procedure  is  most 
applicable  to  the  individual  čase  and  at  which  stage  of  the  disease'8  progress 
operation  is  best  indicated. 

During  the  first  stage  of  urinarv  obstruction  duo  to  prostatic  hvpertrophv, 
the  svmptoms  resemble  those  of  urethral  stricture,  a  slowness  in  starting  the 
flow  of  urine,  a  tendencv  to  urinate  in  iustalments,  and  at  tiijies  a  slight  loss 
of  control.  Examination  at  this  time  may  disclose  merely  8lightly  diminished 
capacity  of  the  bladder,  a  few  cubic  centimeters  of  residual  urine,  with  cjsto- 
scopic  findings  of  onlv  muscular  hypertrophy  in  the  bladder  wall.  It  may  be 
difficult  to  convince  oneself  that  operation  should  be  advised  at  this  time, 
especiallv  as  the  obstructing  nodules  of  prostatic  tissue  may  be  so  situated 
in  the  urethra  or  so  small  as  to  render  the  diagnosis  impossible. 

Presenting  such  a  train  of  svmptoms,  a  patient  should  be  kept  under  close 
observation  and  if  evidence  of  impaired  compensation  cf  the  bladder  muscle 
appears,  operation  should  be  advised  at  once. 

This  beginning  second  stage  of  the  disease  is  the  most  desirable  moment  for  oi>era- 
tion  for  a  number  of  reasons :  The  kidneys  have  not  been  long  subjected  to  the  effects 
of  back  prcssure.  The  patient  has  not  had  his  general  health  undermined  from  loss 
of  sleep — due  to  nocturnal  calls  to  evacuate  the  bladder.  If  25  per  cent.  of  cases  of 
prostatic  obstruction  are  liable  to  be  of  malignant  nature,  the  chance  of  cure  l^  le- 
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moval  is  greatest  at  this  time.  And  finally,  the  disease  is  of  a  progressive  natitre  with 
little  hope  of  spontaneous  cure  or  improvement.  The  most  important  point  to  be 
emphaaized  in  this  connection  is  that  the  size  of  the  prostate,  as  felt  by  rectal  ex- 
amination  or  as  outlined  by  cystoscopic  examination,  is  not  the  determining  indica- 
tion  for  operation;  but  the  efFect  that  the  obstruetion  to  urination  is  producing  upon 
the  bladder  and  kidneys  of  the  individuaL 

In  the  later  stages  of  prostatic  obstruetion,  other  factors  will  obviouslj  in- 
fluenee  the  time  for  operative  intervention.  These  features  will  be  con- 
sidered  in  detail  under  treatment  of  the  patient  prior  to  operation. 

The  indications  for  operation  in  malignant  disease  of  the  prostate  must  be 
dotormined  by  the  extent  of  the  disease  and  the  svmptoms  it  is  causing.  If 
an  early  diagnosis  has  been  made,  removal  should  certainly  be  attempted 
irrespective  of  sjmptoms.  In  the  later  stages  operation  often  renders  the  pa- 
tient more  comfortable  by  removing  the  obstruetion  to  urination,  even  though 
death  is  the  inevitable  outcome. 


OPEBATION  FOB  THE  RELIEF  OF  ITRINART  OBSTBUCTION 

PBOSTATEOTOMT 

Anatomical  Foints. — Our  coneeption  of  the  anatomic  ehanges  which  the 
prostate  undergoes  during  the  phenomena  of  hypertrophy  has  been  materially 
changed  during  recent  years.  This  has  been  largely  due  to  the  researeh  work 
of  Tandler  and  Zuckerkandl.  In  a  comprehensive  series  of  dissections  they 
proved  that  enlargement  always  begins  in  the  glandular  tissue  situated  around 
the  urethra  and  behind  the  verumontanum. 

The  median  lobe  is  now  known  to  be  a  distinct  and  definite  division  in 
the  glandular  development  of  the  prostate,  and  is  so  constant  a  factor  in  the 
produetion  of  urinarv  obstruetion  that  it  is  time  that  its  full  significance 
were  recognized. 

Fully  to  appreciate  the  phenomena  of  prostatic  hypertrophy,  a  knowledge 
of  eertain  embrvologic  phases  in  the  development  of  the  gland  is  essential.  As 
earlv  as  the  third  month  of  intra-uterine  gestation,  the  mesoblastic  tissue 
around  the  lower  ends  of  the  Miillerian  and  WolfRan  ducts  becomes  thickened, 
in  the  situation  of  the  wall  of  the  primitive  urethra  (Wilson  and  McGrath). 
The  epithelium  of  the  sinus  urogenitalis  throw8  off  3  groups  of  buds  on  each 
sidc.  Two  of  these  are  on  the  dorsal  aspect  of  the  urethra,  beginning  as  a 
single  niass  and  later  dividing  into  a  cranial  and  a  eaudal  group.  One  is  on 
the  antorior  asp(»et  of  the  urethra. 

The  anterior  group  atrophies  at  an  earlv  period  and  is  uauallv  absent  in 
the  adult.  These  buds  consist  of  epithelial  tissue  lying  in  a  mass  of  mesoblas- 
tic tissue  and  do  not  acquire  a  himen  until  after  birth. 

As  the  prostate  develops  to  its  final  normal  state,  diflFerentiation  takes 
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plače  in  these  different  groups  of  glandular  tissue  so  that  definite  zones  ap- 
pear.  If  the  musculoconnective  tissue  is  dissected  away  from  the  gland, 
separate  lobcs  may  be  differentiated  as  follow8:  A  small  anterior  group;  2 
lateral  groups ;  an  interposed  median  lobe ;  and  a  posterior  lobe  or  commissure. 

The  lobules  of  the  different  groups  have  fixed  points  for  the  emptying  of 
their  excretory  ducts  into  the  urethra,  and  for  this  reason  the  designation  of 
lobes  to  the  various  groups  may  be  given.  The  excretory  ducts  of  the  anterior 
lobe  enipty  into  the  prostatic  urethra  on  its  anterior  wall  opposite  the  yeru- 
montanum,  the  ducts  of  the  median  and  lateral  lobes  on  the  floor  and  sides. 

The  prostate  is  penetrated  by  the  urethra  and  the  ejaculatory  ducts.  At 
the  base  of  the  prostate  these  canals  are  separated  by  the  median  lobe,  but  are 
united  anteriorlv  at  the  situation  of  the  verumontanum. 

In  the  majority  of  cases  of  prostatic  enlargement  this  wedge-shaped  mass 
of  glandular  tissue,  the  median  lobe,  is  the  starting  point  of  hypertrophy  and 
becomes  the  maiii  fuctor  in  the  production  of  urinary  obstruction.  The  floor 
of  the  prostatic  urethra  is  in  relation  to  this  lobe  from  the  internal  meatus  to 
the  colliculUvS.  Anterior  to  the  colliculus,  the  prostatic  urethra  is  in  relation 
to  the  posterior  lobe  or  commissure.  The  urethra  is  not  connected  to  the 
prostate  glaiid  by  any  ducts  in  front  of  the  colliculus — at  least,  in  cases  of  hy- 
pertrophy. 

In  regard  to  the  morpliology  of  prostatic  hypertrophy,  Runge  and  Chiari, 
in  their  rccent  research,  have  proved  that  in  the  largest  percentage  of  enlarged 
prostates  the  process  is  an  adenomatous  overgrowth,  independent  of  inflanima- 
tion  and  neoplastic  in  character. 

Another  fact  is  pertinent,  that  there  is  no  anatomical  capsule  to  the 
prostate,  when  considered  from  a  surgical  point  of  view.  The  line  of  cleavage 
which  simulates  a  capsule  during  operative  removal  is  merely  a  layer  of  com- 
pressed  glandular  tissue  at  the  periphery  of  the  enlarging  lobe.  Such  being 
the  čase,  the  portion  of  the  prostate  removed  during  operation  is  the  adeno- 
matous overgrowth  of  the  centrally  situated  secreting  glandular  zones;  the 
lobes  of  the  prostate  which  are  intimately  associated  with  the  urethra  throu^ 
the  prostatic  ducts,  namely  the  lateral  and  median  lobes. 

Further,  during  the  process  of  hypertrophy,  the  prostate,  from  being  entirelj 
an  extravcsical  organ,  becomes  an  intra-  and  extravesical  one.  The  internal 
sphincter  of  the  bladder  has  changed  its  position  from  apposition  to  the  base 
of  the  prostate  to  a  position  encircling  it. 

Bettcr  to  understand  the  mechanics  of  urinary  obstruction  due  to  prostatic 
hypertrophy,  let  us  consider  the  various  lobes  of  glandular  tissue  which  com- 
pose  the  prostate  as  being  inclosed  in  a  cone  (Fig.  1).  The  sides  of  the  cone 
are  formcd  of  dense,  unyielding  vesicorectal  fascia,  the  apex  by  the  extemal 
sphincter  musclc,  and  the  base  by  the  internal  sphincter  muscle.  We  will  now 
suppose  that  the  phenomenon  of  hvpertrophv  take?  plače  in  1  or  more  of  the 
lobes  contained  in  this  cone.  Up  to  a  certain  point  of  enlargement  the  prostate 
will  be  contained  within  the  cone,  then  it  will  force  its  way  out,  and  follow  the 


ited  by  tbe  deiise  enpsule  of  rectovesieai  faacia  and  anterior  advanccnient  by  tlie 
triaiigiilar  liganient  (Fig.  2). 

The  intemal  sphincter  ia  forced  outBide  the  prostate  aa  tlie  enlarging  lobe 


TiQ,  2. — BsatNiftNo  ENLARaJSME^^^  of  Phobtate.     Dot  tod  line  rupresentLUiE  the  nonnal  podtioa  uf 

proetatic  baac  and  cjuGiilaiory  ducta. 


PlO.  ^* — FuBTHER   Dkorbe  of   Enlargemekt  OF  Prostate.     Interna!  sphincter  muscle  displaced 

ouiwtinji:  flcx>r  of  uretbra  raised. 


inKinuates  itself  into  the  bladder  bntweeii  it  an<l  the  bladder  mucous  membrane 
{V\g.  tj). 

Keinomboriiiir  tlint  tlio  £!lan«liilar  z(*iics  in  eniitart  with  tliat  portion  of  the 
iirufljra  whirh  is  iiiv*iKx'd  iii  tlie  vi\sica]  luvlv  are  the  conimeneiiiir  poiiUs  of 
bvpertropbv,  it  is  seen  that  if  rnpiirrs  biit  little  inerease  in  the  size  of  tbese 


Fio.  4. — FuRTHER  Deisree  OF  Eklahg£M£NT  OF  Prostate.      InttTRa]  sphinrtcr  conHtrict-a  prostate; 
obatructioR   tu  inU-mal   ineatus  ifl  complete;  ejaculaiOTy  ducta  dieplaccd  downward. 
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lobiilea,  hv  pushing  up  from  the  floor  of  the  prostatic  urethra  just  at  the  in- 
ternal  ineatus,  to  close  effectuallj  the  bladder  ontlet  to  the  flo\v  of  urine  (Fig. 

Assnming  that  ali  obstructions  to  urination  occurring  in  the  conrse  of  trne 
prostatic  hvpertrophies  are  due  to  the  enlargement  of  the  glandular  zones  which 
lie  betweeii  the  urethra  and  the  ejaculatorj  ducts  and  above  the  verumontaimni, 
we  may  expect  to  find  the  ejaculatory  ducts  pushcd  downward  by  the  livper- 
trophy.  Thev  are  covered  by  a  layer  of  coinprcssed  prostatic  tissue,  are  below 
the  line  of  cleavage,  and  may  escape  injury  during  enucleation  of  the  prostate. 
nypertrophy  of  ali  parts  of  the  prostate  is  never  cncountered,  and  atrophv  of 
certain  parts  is  alway8  co-existent  with  hvpertrophv.  The  posterior  lobe  of  the 
prostate  is  rarely  involved  in  hypertrophy,  and,  in  fact,  is  usually  in  a  condi- 
tion  of  pressure  atrophy. 

This  pressure  atrophy  probably  explains  the  absence  of  glandular  tissue  in 
the  posterior  lobe  of  the  hypertrophied  prostate,  in  view  of  the  fact  that  glandu- 
lar tissue  does  exi8t  in  the  posterior  lobe  of  the  prostate  at  the  tirne  of  birth. 

This  brief  outline  of  some  of  the  more  important  anatomic  changes  in  the 
prostato  incident  to  hvpertrophv  has  boon  tiik(»n  up  because  a  knowledge  of 
thcm  has  a  distinct  bearing  upon  the  ({uestion  of  the  choice  of  method  of  operat- 
ing  for  removal  of  the  prostate.  This  will  be  referred  to  later  under  choice  of 
operative  mcthods. 

An  unusual  type  of  hypertrophy  is  sometimes  encountered,  in  which  the 
hvpertrophic  changes  are  limited  to  the  lateral  lobos  with  no  enlargement  of  the 
median  glandular  zones.  The  mecbanics  of  urinarv  obstruction  are  different  in 
these  cases,  since  the  lobes  do  not  project  into  ihv  bladder  by  piercing  the  in- 
ternal  sphincter  muscle  but  enter  outside  tlio  musclo.  The  muscle  is  thinned 
and  romains  oncircling  the  prostatic  urethra,  and  urinarv  obstruction  is  proba- 
bly  produced  by  compression  of  the  prostatic  urethra. 

For  an  exhaustive  exposition  of  the  subjoct  of  anatomic  changes  in  the  pros- 
tate due  to  hvpertrophv,  the  rea^er  is  dir(»cted  to  the  classic  monographs  of 
Tandler  und  Zuckerkandl  (4),  \Vilson  and  ^fcdratb  (0),  and  Lowsley  (3). 

Choice  of  Operative  Methods. — Comparing  the  2  methods  of  operative  ap- 
proach  to  the  prostate,  namelv,  the  perineal  and  suprapubic  routes,  much  may 
be  said  in  favor  of  each. 

Scarcelv  25  vears  ago,  surgical  removal  of  the  prostate  was  an  unkno\vn  pro- 
cedure, but  since  the  time  of  Belfield'a,  Ditters  and  ilcOiirs  earlv  suprapubic 
partial  prost atectomies  and  the  earlv  perineal  operations  of  Ferguson,  Billroth 
and  Goulev,  the  que8tion  of  the  relative  merits  of  each  has  ever  been  productive 
of  discussi(m. 

The  earlv  operations  were  incomplete,  and  it  remained  for  Ooo(lfellow,  in 
1801,  to  demonstrate  the  first  total  perineal  proatatectomv,  and  for  Fuller,  in 
1804,  to  demonstrate  the  removal  of  the  entire  gland  bv  the  suprapubic  route. 

Due  largelv  to  the  writing8  of  Fuller  and  Frever  upon  suprapubic  and 
Proust  and  Voung  uiM)n  perineal  operations,  strong  adberenta  havc  been  won 
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ovor  to  oach  method.  For  vcars  the  method  of  opcrative  approach  has  been  the 
one  most  diHcussed  \vhilo  importaiit  faetors  more  directly  bearing  upon  the  ques- 
tion  of  opcrative  fatalitv  have  been  i^rnorcd.  Suprapubic  prostatectomjr  wa8  at 
first  conaidered  the  operation  of  election,  and  then  for  a  period  the  perineal 
routo  (daiined  considerable  favor.  It  is  only  now,  after  20  ^ears'  experience, 
tluit  wo  aro  arrivinfif  at  dofinitc  scicntific  eonohisions  concerning  the  matter. 
Tlie  critorioii  of  judji^inent  dnring  the  past  has  alvvavs  been  the  comparative 
ojH>rative  iiiortalitv  of  the  2  niethods,  and  from  a  carefnl  coniparison  of  statis- 
ties,  the  rosulta  have  seenied  to  favor  the  perineal  advocates. 

A  nuniber  of  inflnences  have  produced  this  apparent  increased  operative  risk 
in  auprapubie  vs^ork.  Notably  among  them  is  the  faet  that  men  have  attempted 
the  more  simple  suprapubic  operation  who  have  not  been  qualified  to  perfonn 
anv  tvpe  of  prostatectomv — and  hence  the  dire  results.  If  the  mortalitj  rec- 
orda  of  aurgeons  equally  skilled  are  compared,  the  percentage  will  not  vary  be- 
tween  the  perineal  and  suprapubic  operations. 

Frevor,  in  1912,  reported  1,000  suprapubic  operations  with  a  5^^  per  cent. 
mortality.    For  100  consecutive  cases  the  mortality  has  been  3  per  cent. 

Younjf  has  reported  200  cases  with  approximately  the  same  rate  of  mortalitj.  I 
wouId  not  leave  the  impression  that  I  believe  the  real  mortaIity  of  pro8tatectomy, 
menning  the  mortalit.y  rate  as  it  appears  in  the  records  of  general  hospitals,  nearly 
approximates  this  low  average.  It  is  very  much  greater,  and  nearer  20  than  even 
10  per  cent.  Only  at  the  hands  of  expert  surgeons  of  wide  experience  in  treating 
pro8tatiques  may  any  such  low  mortality  as  3  per  cent.  be  hoped  for. 

Page  gives  the  mortality  of  prostatectomy  in  4  London  hospitals,  from  1906 
to  1910,  as  21.5  per  cent. ;  2(5  cases  were  operated  upon,  of  which  16  died. 

At  the  1911  meeting  of  rAssociation  d'Urologie  Internationale,  Rovsing 
reported  25  prostatectomiea,  performed  by  himself,  with  a  mortalitj  of  16  per 
cent.,  and  said : 

''^Ve  muat  not  ourselves  Ik^  led  into  believing  that  this  (mortality  report  of  Fregrer 
and  Younp)  is  the  real  iiiortality  of  the  operation  as  regards  the  great  number  of  sur- 
geons; you  will  find  a  far  higluT  rate  of  mortality  from  this  operation  in  the  ward8 
of  tho  Inrge  hos])ital8  ali  the  \v()rl(l  over.  In  my  opinion,  this  is  not  due  to  difPerent 
twhnic*as  compared  \vitli  tliat  of  tlio  siHM*iali8t,  perhaps,  least  of  ali  so,  but  far  more 
to  the  advanced  stages  of  tlu*  discase  of  tho  cases.  The  trne  mortality  certainly  cannot 
bo  estimate<l  at  loss  than  10  to  20  per  eent." 

Henrv  Wade  in  his  monograph  (m  Prostatism,  from  research  conducted  in 
the  Laboratories  of  the  T{oyal  CoUcge  of  Surgeons  of  Edinburgh  (5),  flajs: 

"Those  statist  i  cs  showing  the  mortality  attending  the  treatment  of  proetatism  are 
not  rt^ported  by  nio  to  sii])port  the  advocates  of  any  of  the  alternative  routes  of  opera- 
tion eni])loyed,  and  I  do  not  ask  that  midue  importance  be  attached  to  them.  Wliat 
to  me  appears  to  be  of  great  moment  is  the  faet  that  the  mortality  attending  prostatec- 
tomy,  as  practieed  in  genend  hospitals,  has  not  shown  in  recent  year8  that  de^ree  of 
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reduction  we  might  have  been  led  to  expect  and  what  is  of  greater  moment  is  that 
cases  are  occasionally  seen  that  in  the  light  of  our  present  knowledge  appear  eminentlv 
to  ju8tify  operative  treatment.  The  operation  proves  simple  and  uncomplicated,  and 
stili  the  patient  dies  from  causes  that  wouId  appear  to  be  virtually  unavoidable." 

In  a  paper  read  before  the  Medical  Societv  of  the  State  of  Xew  York,  in 
Janiiarj,  1909,  I  detailed  the  fatalities  occurrin^  in  a  series  of  100  operations 
for  removal  of  the  prostate  gland.  Of  these  100  cases,  71  were  operated  by  the 
perineal  and  29  by  the  snprapubic  route. 

Death,  as  a  probable  result  of  operation,  took  plače  in  7  instances,  4  follow- 
ing  suprapubic  and  3  perineal  operations. 

Another  series  was  reported  by  me  before  the  American  Association  of 
Genito-Urinarv  Surgeons  in  May,  1913,  the  vital  statistics  of  which  were  as 
f  ollows : 

This  group  included  110  cases,  operated  upon  ainee  1909,  where  it  has  been 
possible  to  follow  the  operative  result  from  the  tirne  of  operation  to  that  of  the 
report.  Among  the  living,  no  čase  had  been  included  that  had  notlived  at  least 
1  year  from  date  of  operation. 

With  the  exception  of  3  patients  operated  by  the  perineal  method,  supra- 
pubic intra-ureteral  enucleation  of  the  prostate  had  been  the  operation  of  eleo- 
t  ion. 

Agea: 

From  50  year8  of  age 5 

From  50  to  60  jears  of  agc     26 

From  60  to  70  year8  of  age     57 

From  70  to  80  ycar8  of  agc     16 

From  80  to  90  year8  of  age     6 

110 

Thirty-six  patients  had  suffered  from  primary  symptoms  only,  and  74  from 
primary  and  secondary.  Forty-one  had  been  living  catheter  lives,  exclusive  of 
those  who  have  had  the  catheter  used  in  the  treatment  of  the  bladder  and  kid- 
neys  preparatory  to  operation. 

Pathological  changes  in  the  gland: 

Symmetrical    adenomatous   hypertrophy 62  cases 

Typical  median  lobe  obstruction 18  cases 

FibrouB     17  cases 

Carcinoma      10  cases 

Tuberculosis    2  cases 

Calculous     1  čase 

CompUcatto7is:  Calculi  were  present  in  14  cases;  strictures  of  the  urethra 
in  3  cases.  Strictures  of  the  urethra  complicated  the  čase  of  calculous  prostate. 
One  čase  of  median  lobe  obstruction  in  a  Chinaman  was  complicated  by  urethral 
strictures  (perineal  operation). 
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Ono  čase  of  sMiimetrical  hvpertrophv  was  compHcated  by  strictures.  A 
priinarv  uretlirotDiuv  had  been  perfoniiod  4  jears  before  tho  prostatectomv. 
I{(H*urr(»nt  vesicuil  caltMili  \vere  present  beforo  and  after  urethrotomy.  There 
liad  bcHni  no  rofnrrence  of  calculi  following  prostatectomv  after  a  period  of  4 
yoarH. 

Thv  Oprratire  Dcaths:  Exelusive  of  tlie  10  cases  of  carcinoma,  there  were 
7  doatlis  (Hvurrinir  in  froni  12  honrs  to  1  week  following  operation. 


Patikn  r 

ii.  1 — 

M.  o.... 
M.  T... 

V,  K 

P.  K 

V.U 

H.  D... 


A<iK 

73 
68 
80 
58 
71 
63 
65 


TiiiE  After  Operation 

12  hours  after  operation. 
12  hours  after  operation. 
12  hours  after  operation. 

5  days  after  operation . . 

5  days  after  operation . . 

5  days  after  operation . . 

7  day8  after  operation. . 


Causb  of  Death 


Shock 

Shock 

Shock,    i)ost<)iKTiitive    homorrhage 

Anuria 

Puhiioimrv  <'iiiIm)1us 

Puhii()n:iry  cmholus 

Anuria 


Deallis  Occnrring  afier  Convalescence  from  Operation  to  ihe  Time  of  lie- 
port:  Kxclusive  of  the  cases  of  carcinoma,  6  deaths  occurred  in  from  2  months 
to  IJ  years  after  operation. 


Patiknt 

AuE 

71 
73 
65 
69 
69 
63 

TiiiE  After  Operatiok 

Cause  of  Deatu 

D.  E 

2  months 

Aeute  gastro-enteritis 
Endarteritis,  nephritis 
Endarteritis,  nephritis 
Apoplexy 

Endarteritis,  nephritis 
Diabetes 

s.  N 

4  months 

(5.  N 

18  months 

A.  S 

2  vears 

W.  R 

2  vcars 

11.  Y 

3  years 

These  statistics  from  my  own  experiencc  would  seem  to  further  substantiato 
my  belief  that  thc  mothod  of  approach  for  excision  of  the  gland  does  not  greatlj 
inllnencc  the  mortality  rate  of  prostatic  removal. 

Deaver  (1)  statcs  his  position  as  follow8: 

"Tn  short,  it  is  niy  contontion,  based  upon  personal  experience  and  examination  of 
tho  rosults  of  others,  that  the  mortality  of  the  two  oporntions  per  se  is  approximately 
oqual  and  that  the  faotors  influon(»inp:  mortality  are  loss  to  bo  soujfht  for  in  the  opera- 
tion itsolf  than  in  oxtrant»ous  ix>nditions,  tho  most  important  of  which  are  (1)  the 
solootion  of  tlio  pationt,  oithor  consoious  soleotion  on  tho  pa  rt  of  the  surgeon  or  un- 
consoious.  o\vinfr  to  tlie  oharaotor  of  his  praetioo;  (2)  to  tho  proliminary  preparation 
of  tho  pationt  for  oporation;  (3)  to  the  skill  of  the  operator,  and  finally,  to  rational 
after-treatment." 


Tf,  thon,  tlie  operative  mortality  mav  be  eliminated  as  a  factor  in  choice  of 
method,  what  shall  be  the  main  deciding  feature?     The  an8wer  is  that   the 
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clioice  of  operation  must  be  decided  by  the  type  of  the  disease  presented  by  tlie 
individual  čase  or  by  the  presence  of  existing  complications.  To  clucidate,  3 
main  varieties  of  disease  lead  to  prostatisin:  (a)  prostatic  hypertrophy  or 
adenomatous  outgrowth;  (b)  chronic  interstitial  prostatitis  or  prostatic  fibrosis; 
(c)  prostatic  carcinoma. 

About  80  per  cent.  of  ali  cases  will  come  uiider  the  first  heading,  namelj, 
prostatic  hvpertrophv. 

Tandler  and  Znckorkandl  havo  proved  that  withoiit  cxception  hvpertrophv 
atfects  the  portion  of  the  prostate  turned  tovvard  the  bladd(»r  and  that  the  gland 
earlv  develops  an  intravesical  projection,  the  tnio  canso  of  obstniction. 

This  tvpe  of  disease,  basing  our  jndgnient  npon  anatoniic  reasons,  should, 
therefore,  be  renioved  bv  the  transvesieal  snprapnbic  nietliod. 

The  second  type  of  the  disease,  chronic  interstitial  prostatitis,  where  the 
gland  has  iindergone  fibrous  changes  producing  constriction  of  the  vesical  neck, 
is  more  easilv  dealt  with  bv  perineal  ronte  or  by  some  form  of  transurethral 
operation.  The  very  early  cases  of  pure  liypertrophy,  \vith  the  obstructing 
lobules  stili  within  the  nrethra,  may  also  be  similarlv  operated. 

Prostatic  carcinoma,  if  diagnosticated  in  its  incipioncv,  had  best  be  operated 
bv  the  perineal  method,  since  it  nsually  first  makes  its  appearance  in  the  pos- 
torior  lobe  of  the  gland.  In  extensive  carcinoma  of  the  prostate,  with  or  \vith- 
ont  vesical  involvement,  snprapnbic  operation  is  indicatod.  Complete  extirpa- 
tion  of  the  growth  may  be  impossible  in  snch  a  čase,  bnt  an  opportnnity  to 
cmplov  a  number  of  conservative  procednres  is  thereby  given,  which  may  add 
grcatlv  to  the  patient's  comfort  as  well  as  to  the  prolongation  of  life. 

A  complication  of  prostatism,  strongly  indicating  suprapubic  operation,  is 
calculons  disease  of  the  bladder. 


Suprapubic  Prostatectomt 

Instmments. — The  instmments  reqnired  are:  scalpel,  arterv  forceps,  scis- 
sors,  abdominal  skin  retractors,  needle  holders,  2  sizes  of  cnrved  needles,  and  a 
rnbber  drainage  tnbe  of  caliber  40  F. 

Freliminary  Frecautioiui. — In  performing  prostatectomies,  in  most  instances 
\ve  are  dealing  with  a  class  of  patients  who  can  little  withstand  anv  snrgical 
I)r()(»e(lnre,  and  absolutely  cannot  stand  any  operation  which  necessitates  pro- 
longed  narcosis.  For  this  reason  alone  no  detail  of  technic  shonld  l>e  over- 
looked  which  will  aid  in  lessening  the  time  the  patient  is  subjected  to  anesthesia 
(Inring  operation. 

Death  following  prostatectomy  by  any  method  is  nsnallv  cansed  by  shock, 
renal  insnfficiencv  or  pnlmonary  or  cardiovascnlar  complication.  Shock  follow- 
ing  anv  snrgical  operation,  leaving  hemorrhage  ont  of  consideration,  is  in  direct 
{)r()portion  to  the  length  of  time  required  to  perform  it  and  the  amount  of  anes- 
thetic  the  patient  consumes.    The  ability  of  the  kidney  to  properly  functionato 


680  OPERATIONS    UPON    THE    PROSTATE    GLAND 

is  also  reduced  by  prolonged  anesthesia ;  therefore,  indications  exi8t  f or  a  rapid 
operation  as  well  as  for  the  conservation  of  the  vitality  of  the  patient  in  every 
way  before,  during  and  after  the  operation. 

The  technic  which  has  ^eatly  improved  my  results  I  shall  give  at  length,  as  the 
can^ing  out  of  the  little  details  is  so  essential.  I  am  not  trying  to  plače  before  you 
a  new  operation  for  pro8tatectomy,  but  to  8how  what  I  consider  to  be  the  points  which 
are  of  importance  in  performing  suprapubic  prostatectomy,  and  some  of  the  reasons 
for  their  importance. 

In  outlining  this  techuic,  we  will  assume  that  the  patient  to  be  operated 
upon  is  snffering  from  simple  enlargenient  of  the  prostate  withont  complications. 
Twenty-fonr  honrs  previous  to  the  operation  the  abdomen  and  pubes  are  shaved 
and  thoroughlv  washed  with  green  soap,  and  a  drv  sterile  dressing  applied.  At 
the  tirne  of  operation  the  patient  is  brought  to  the  operating  room  and  placed 
upon  the  table  and  the  bladder  is  irrigated  and  distended  with  a  sufBcient 
amount  of  fluid.  The  operative  field  is  sterilized  by  the  tincture  of  iodin, 
3  per  cent.,  niethod.  Sterile  towels  are  placed  on  the  patient,  and  he  is  made 
ready  for  operation  before  anesthesia  is  commenced.  The  advantage  of  this 
method  of  preparation  is  that  the  patient  is  not  compelled  to  lie  in  a  pool  of 
water  with  the  opportunity  of  a  chilling  of  his  body  surface  as  by  the  old 
method  of  sterilization,  where  the  final  preparation  consisted  in  soap  and  water 
scrubbing  of  the  patient's  abdomen,  and  application  of  alcohol  and  ether  and 
Solutions  of  bichlorid  of  mercury  to  the  parts  after  the  patient  is  under  the 
anesthetic.  Instead,  he  is  kept  warm  and  dry  right  up  to  the  time  when  the 
incision  is  made. 

After  ali  preliminary  preparation  has  been  completed  and  the  towel8  ar- 
ranged,  the  surgeon  is  readv  to  commence  operating,  and  not  until  then,  is 
the  anesthetic  started. 

Ideal  Anesthetic. — ^Fv  preferenco  ior  anesthetic  is  nitrous  oxid  and  oxygen. 
It  rec^uires,  unfortunately,  complicated  apparatus  and  an  anesthetist  speciallj 
trained  in  its  use.  Full  doses  of  morphin  and  scopolamin  are  given  1  hour  be- 
fore the  time  of  operation.  If  for  any  reason  the  operation  needs  to  be  pro- 
longed, cthcr  mav  be  substituted. 

CriIo\s  method  of  induction  of  anesthesia  along  the  principles  of  anoci- 
assoc»iation  bids  fair  to  supplant  the  use  of  nitrous  oxid  alone  in  those  cases 
where  the  treatment  of  kno\vn  existing  complications  will  be  time  con- 
simiing. 

The  use  of  ether  in  urologv  has  a  distinct  disadvantage ;  many  patients  die 
from  destroved  cardiac  compeusation  produced  bv  an  exacerbation  of  a  chronic 
lung  lesion  induecd  by  this  anesthetic.  Chloroform  is  probably  less  dangerous, 
if  administered  bv  one  skillod  in  its  use. 

Spinal  anesthesia  is  again  being  considored  by  a  number  of  enthusiastic  observers 
as  the  ideal  method  of  anosthrsia  for  urolopfie  operations  below  the  umbilicus.  Sur- 
gioal  shook  is  claimcd  to  be  largcly  eliminated  by  this  method.     Cabot,  who  has  had 
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an  ex  tona  i  ve  expprienf«  with  the  atlministration  of  apinal  aiiestliesia  reported  as  fol- 
low9,  b^fore  tlie  1914  niuetiiig  of  TAsai^ciation  Internationale  d*Uroliif?ie: 

**In  general  9urgery  the  use  of  apinal  aiiestheaia  has  eonsiderable  limitations. 
Although  a  lurge  aniount  of  work  has  heen  done  by  manj  conipetent  observera.  eon- 
victiou  ie  stili  laeking  that  spinel  anestbesia  cfan  be  used  with  reasonable  8afety  for 
operations  above  the  level  of  the  iimbiliens,  Eveii  with  a  coraparntiveIy  low  puucture 
in  the  second  or  even  third  Uimbar  ioter9i>ace,  aocathcsia  is  frequeiitly  obtaincd  up  to 
the  level  of  tbe  nipple  or  even  a  little  higher^  but  the  npper  limita  of  this  aneathesia 
are  uncertain.  The  niicsthesia  at  these  Umita  is  ineomplete,  and  one  is  likely  to  en- 
oounter  the  aren  of  hypereathe9ia  whieh  oxist8  at  the  npper  limits  of  the  aiiestbetic 
zone.  Thia  limitation  neeessurily  ext'ludes  a  lur^e  proportion  of  the  operations  in  gen- 
eral aiirgery  but  by  the  same  token  it  does  not  interfere  with  a  large  proportion  of  the 
operationa  of  urology. 

"The  aeeond  eonflideration  in  general  si]rgery  ia  the  ris^k.  In  apite  of  the  large 
amount  of  work  already  done  and  the  frequent  modifieationa  of  teehnie  looking  to 
an  inereaae  in  8afety,  we  believe  that  it  stili  remains  a  faet  that  for  persons  who8e  con- 
dition  gives  no  eontra-indieation  to  general  anesthcsia  the  method  of  apinal  aneatbeaia 
is  con9iderably  more  dangerous.  Figures  will  not  be  at  hand  for  some  tirne  to  come, 
whieh  will  enable  us  to  eompare  tbis  method  with  that  of  general  anesthesia  in  a  num- 
ber  of  eases  snfiieient]y  large  tn  justifj  &afe  eonelusions.  On  the  other  hand,  for 
children,  young  people  ond  adults  of  leaa  than  middle  age,  the  general  anestheties  are 
90  safe  as  to  make  the  nse  of  apinal  aneatbeaia  a  pie<^  of  experimentation»  in  \vhieh 
the  eurgeon  ought  not  to  indnlge.  It  will  be  seen^  however,  that  the^e  objections, 
whieh  will  fretiuently  bar  apinal  aneatbeaia  in  general  surgery,  are  much  diminished 
or  do  not  exist  at  ali  in  nrology.  We  have  alreadj  ahown  that  the  majority  of  our 
patients  have  lesions  of  the  kidney,  heart,  or  limg,  whieh  greatly  inereaae  the  dangers 
of  general  aneatheaia.  \Ve  havr-  already  ahown  that  on  aecoont  of  their  age,  with 
neeeaaarily  lowered  kidney  fnnetioo,  our  patients  are  more  likely  to  be  unfavorably 
affeeted  by  slioek  tban  are  the  patienta  of  the  general  »orgeon^  and  finally,  a  ctm- 
Biderable  proportion  of  our  operationa  are  done  below  the  levei  of  the  umbilicus.  It 
therefore  followa  that  the  objeetiona  whieh  limit  the  nse  of  apinal  anestheaia  in  gen- 
eral surgery  aro  largely  inoperative  bere.  The  dangera  of  ether  in  irritated  eonditions 
of  the  Inng  and  in  patients  with  high  hlood-preaanrej  the  dangera  of  ehloroform  in 
patients  with  ehrnnie  endoearditia  rind  tbe  dangera  of  gaa  and  oxygen  in  patienta  with 
disease  of  the  eardio-vaseular  8yatemt  aro  8uch  that  if  even  we  admit  an  aneathetic 
mortality  for  apinal  anesthesia  as  high  aa  1  in  1,000,  jt  niay  stili  remain  the  anea- 
thetic of  cleetion.  Theae  facts  ahould  be  clearly  underatood.  It  is  not  necessarj  for 
na  to  sbow  that  in  a  large  niimber  of  easea  of  a!l  kinds  tbe  mortalitj  aeeompanying 
its  nse  ia  as  low  even  as  the  most  dangera ua  of  the  general  ane.^t betica,  ehloroform, 
We  are  of  neeesaity  dealiJig  \vifh  patienta  hoving  very  speeial  anesthetie  peeuliarities 
and  I  am  firmly  of  the  opinion  that  in  many  of  these  patients  it  ia  Iraa  dangcroua  tban 
Rny  of  the  general  anestbeties,  even  granting  against  it  the  most  unfavorable  figures, 
and  finally,  its  effeet  upon  ahoek  prodnetion  myet  not  be  overlooked." 


Operative  Teclinie^^STEP  l. — The  bhidder  m  thoroughlv  irrigated  and  dis- 
tendod  with  \{»  stron^^h  borie  ueid  solntK)o. 

STEP  2. — An  alidominal  iiieisioii  7  to  10  cok  ('?  to  4  in. )  in  len^^^h  is  mtido, 
extending  from  below  the  niahilicuH  to  the  piibee.  This  ineision  divides  tluj 
skin  imd  faaeia  and  exposns  the  sheath  of  the  reetns,  The  anterinr  nhcatb  of 
the  reetuH  is  divided,  its  innsele  fibers  ure  separated,  and  the  fibers  of  tbo 
pvramidalis  muscie  divided*    Rhint  dissection  opens  npon  the  prevesical  Bpaca 
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STEP  3 — The  bladiler  is  recognizccl  bv  the  ch.aracteristic  venous  arrange- 
ment  on  it?  surface  aiul  the  peritoneiun  is  eeiitlv  piished  upward  without  open- 
ins  into  the  general  abilominal  eavitv.  It  is  wij?e  to  make  as  little  dissectioii  as 
p»t!k?ible  of  the  prevesical  spaee  to  giiard  against  infoction  of  this  region,  as  well 
as  the  production  of  hemorrhage  bv  injiiring  its  contained  venous  plexu8. 

STEP  4. — Two  traetion  sutures  of  heavv  silk  are  introduced  into  tlie  b'ad- 
der,  the  fundus  of  the  bladder  lifted  into  the  wound,  and  gaiize  packing  placod 


Fig.   5.  —  Bladder  Dilkir-n  Oit  of  Woi'nd  and  EcHiEs  Protected  by   Gauzb  Bbfou  Bi^adder 

18  Inclsed. 


aroiind  the  edges  of  the  aMoniinal  Avouml,  to  prevent  soiling  at  the  tirne  the 
bladder  is  inciseil  and  its  contents  evacnativl  {  Fig.  r>\ 

After  one  has  act]nired  exi>erieni*e,  the  nse  of  these  traetion  sutures  will  be- 
eome  unneeessarv,  as  the  tingiT,  pnshed  into  the  bladder  incision  as  soon  as  it  is 
made,  serves  better  as  a  traetor  than  the  sutnivs«  and  plugs  the  hole  until  the 
fundns  is  pulletl  to  the  level  of  the  abdoniinal  iniMsion,  \vhen  further  enlarge- 
ment  of  the  optMiing  allo\vs  of  its  ovaouation. 

STEP  5:  BLADDER  INOISIOK.-  The  incision  in  the  bladder,  large  enough 
to  adniit  2  or  :)  tingers,  shonid  Ih»  inade  hiuh  np  on  the  fundus  close  to  the 
perit^neal  rertei»tion  (  Fig.  iH.  This  inav  sivni  to  Iv  an  unimportant  matter, 
vet  it  has  a  dinvt  In^aring  on  \\\v  lengtli  of  tinie  re^piired  for  the  healing  of  the 


edlv  iocreafle  tlic  Icn^^th  of  tiiiie  iiccessarv  for  hcalin^  to  take  placc.  This  is 
especiallj  true  in  paticnts  wbo  havo  rclaxec]  abdominal  wulls  with  large  dilated 
blodders. 
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STEP  6:  ENUCLEATTON  OF  THE  PROSTATE.— This  method  of  enucleation 
can  be  readilj  understood  by  referring  to  the  acconipanying  series  of  illustra- 
tions. 

In  Figure  10  is  shown  the  symmetrically  enlarged  prostate  projecting  into 


Fig.  8. — Coursb  of  Sinus  After  Improper  Bladder   Incision. 

the  bladder,  raising  the  urethral  orifice  and  displaeing  the  intemal  sphincter 
musele  outward  away  from  the  urethra.  The  lateral  lobes  are  seen  to  lie  in 
apposition  just  above  the  meatus. 

Figure  11:     Enucleation  is  commeneed  by  pushing  the  finger  into  the  in- 


Fio.  9. — CouRSE  OF  Sinus  Aftkr  Correct  Bladder  Incision. 


temal  meatus  and  breaking  through  the  roof  of  the  urethra  at  the  point  where 
the  lateral  lobes  lie  in  apposition.  The  finger  is  nece8sarily  within  the  en- 
cireling  fibers  of  the  sphincter. 

Figure  12 :    The  finger  frees  the  lateral  lobe  in  front  and  at  the  side,  and 
the  lobe  is  delivercd  into  the  bladder. 


Vhl  U.— P»08Tate  EmJCLiiATiu«  (1).     FiiJ^cr  puahtjd  iiitu  urcthra  froai  intcrnal  meatos. 
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Figure  13 :  The  finger  is  carried  around  below  the  median  lobe,  the  other 
lateral  lobe  is  theii  loosened  (Fig.  14),  the  prostate  is  tipped  up  in  the  bladder 
(Fig.  15),  and  the  urethra  severed  close  to  the  median  lobe,  posterior  to  the 
colliculus.  An  irregular  cone-shaped  cavity  remains,  lined  with  compressed 
prostatic  tissue  covering  the  uninjured  ejaculatory  duets.  The  internal  sphinc- 
ter  remains  intact  and  soon  contracts  to  its  normal  caliber.     The  eavity  pro- 


^'^o^^v. 


Fia.  12. — Prostate  Enucleation  (2). 


duced  by  removal  of  the  prostate  eventuallj  contracts  and  repair  becomes  com- 
pleto  by  the  torn  mucous  membrane  of  the  bladder  uniting  with  that  of  the 
severed  urethra.  An  assistant  steadics  the  prostate  through  the  rectum  during 
enucleation.  The  operator  should  not  do  so,  as  it  interferes  with  the  imrae- 
diate  completion  of  the  operation  because  of  the  necessity  of  resterilization  of 
the  liands  and  ehanging  of  gloves. 

STEP  7:  THE  CONTROL  OF  HEMORRHAGE.— Ilaving  removed  the  prostate 
frora  the  bladder,  considerable  hemorrhage  is  at  once  encountered.  The  bleed- 
ing  comes  from  the  region  of  the  cavity  formed  by  the  removal  of  the  gland  and 
also  from  the  torn  edgcs  of  the  bladder  around  the  internal  sphincter  muscle. 
Ordinarily,  a  long  strip  of  gauze  \vrung  out  in  verv  hot  salt  solution  and  then 
packed  into  the  cavity  will  suffice  to  check  any  active  hemorrhage  in  a  few  min- 
utes.  Before  the  drainage  tube  is  sutured  into  plače  and  the  bladder  wound 
closed,  this  is  removed. 

Additional  securitv  against  postoperative  hemorrhage  may  be  obtained  by 
a  number  of  devices.    A  catheter  placed  in  the  urethra  and  extending  well  into 


Flo.  l4,-P«oRTATK  EsurLE^tu^s  <4). 
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llio  l>laiM(n%  witli  its  hla^Mer  eu«l  womid  with  f-niize,  maj  be  used;  wlien  the 
pin/,e-\vrapped  end  is  jmlleil  iuto  the  prostat  ir  ca  v  it  v,  tlip  hleediiiir  will  be  cmv 
trolled*  An  objection  is  that  a  large  imclosed  bkckler  wound  iniist  be  left  to 
ensure  the  easv  removal  of  tlie  catlieter.  Cabot  used  a  number  of  deep  suttires 
to  iippn^ximato  the  lom  edgi*  of  the  bladder  and  the  walls  of  the  prostatic  cavitj 
lo  elieok  henvorrhage. 

Keves  introduc««  a  siUiire  throiigh  the  perineiim,  by  meaiia  of  a  Reverdin 


r»M       t. V 


b.NrnuATioN  or  Prostate  Completed.       Urethra  seen  at  bottom  of  prostate  cavity, 
Internol  aphlucictr  muode  luadomaced. 


imum!!*'  j^iiidod  into  the  deep  urethra  bv  a  staff.  This  is  tben  hroiight  into 
\\\i\  lilihlilrr,,  trniiHfixes  the  lnwer  bnrdor  of  the  ent  bladder  mncosa,  and  is 
\vMlMlrnvvn.  The  proeess  is  repeated  and  this  pves  a  tirni  traetion  sutnre 
ti{iMM  lil«*  ln\vrr  ljf>  *>f  the  upper  boundarv  of  the  prostatic  cavitv.  The 
|MMiiii'Hl  emln  of  ttie  sntiire  are  tied  over  a  gaiize  roll  Traetion  exerted 
in    lil  in    inimiH^r  nptni   the   bbidder   neck   has   been  siiccessfiil   in   controUing 

Liiwer  (^arefullv  paeks  tlie  hbnbler  neclc  and  prostatic  cavitv  in  an  effort  to 
nnn»'ii.\iinalo  tbe  turu  edges  td"  Hic  internal  spbioeter  to  the  wa]l3  of  the  prostatic 
ras  HVr  A<tf»inpU  havo  oven  been  nuide  to  suture  tbe  torn  internal  spbincter  to 
lliit  fiirii  riMUHHiil  of  prostatic  urethra  anterior  to  the  vem.  This,  however,  is 
ni  ml  v  |M»Mibli\  Hatrut^i'  bas  niade  nse  of  an  inflatahle  rnhber  bnlb  attacbed  to 
t||(>  iinit  iif  a  riihb</r  tube  ti*  artntniplish  a  simihir  piirpiise,  The  teehnic  of  its 
wnph>,yuHMit  in  aH  ftillovvs :    After  the  prostate  has  been  renioved,  a  specially  con- 
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structed  sound  is  introduced  into  the  bladder  through  the  iirethra.  The  rubber 
tube  is  slipped  over  the  end  of  the  sound  and  pulled  out  of  the  bladder  through 
the  urethra,  leaving  the  deflated  bulb  in  the  bladder.  Further  traetion  upon  the 
deflated  end  of  the  tube  pulls  the  rubber  bulb  into  the  prostatic  cavity.  The 
bulb  is  then  inflated,  and  the  pressure  thus  exerted  upon  the  bladder  neck  con- 
trols  the  hemorrhage.     A  suture  attached  to  the  bladder  end  of  the  bulb  and 


Fio.  16. — Drainaoe  in  PosmoN  at  Upper  Anole  op  Bladdeb  Wound. 


broiight  out  through  a  large  suprapubic  drainage  tube  allow8  of  subsequent  re- 
moval  of  the  bulb  and  tube. 

Tf  a  proper  careful  enueleation  of  the  prostate  is  performed,  I  have  rarely 
found  any  of  theso  devices  necessary.  Howevor,  as  many  surgeons  believe  that 
routine  precautions  against  postoperative  hemorrhage  are  imperative  in  these 
eases,  anv  of  the  methods  mentioned  may  be  found  useful. 

STEP  8:  CLOSURE. — The  subsequent  steps  of  the  operation  are  completed 
aa  follows:  A  drainage  tube  is  inserted  into  the  bladder  at  the  upper  angle  of 
tlu^  bladder  \vound  and  the  lower  angle  sutured  tightly  up  to  the  tube,  for  rea- 
soiis  which  I  have  a!ready  mentioned  in  speaking  of  persistent  fistuhe  following 
prostatcctomv  (Fig.  10).  A  cigarette  drain  is  introduced  at  the  lo\ver  angle  of 
the  abdoininal  \vound  down  to  the  prevesical  space.  The  abdominal  wound  is 
closod  bv  a  few  figuro-of-eight  silkworm-gut  sutures,  one  loop  approximating  the 
faseia  and  the  othcr  loop  the  skin  (Fig.  17). 

Hethod  of  Fullcr  and  Freyer. — Tn  the  field  of  suprapubic  prostatectomy  2 
other  distinct  tvpes  of  prostatic  enueleation  are  widely  used.  The  first  is  that 
of  Fuller,  of  the  American,  and  Freyer,  of  the  English,  School,  who  advise 
450 
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mak  i  Ms:  tho  hlaildcr  iiicisioii  oiilj  large  enough  for  tho  iiiaertion  of  2  fingers 
i  lilo  tho  Madiler,  accomplisliing  removal  of  the  prostate  by  starting  the  enuclea- 
ti\»u  tlmnii«h  aii  incision  into  the  bladder  inucoiis  membrane  over  the  most 
l>i\»minoi\t  lobe  of  the  prostate.  This  method  has  2  distinct  drawback8,  namely, 
duu^T  t>f  hemorrhage  on  acconnt  of  the  possibilitv  of  the  dissection  becoming 


FlO.    17. — FlQURE-OF-ElGHT   SuTURE   ClOSURE    OF   AbdOMINAL   WoUND. 


external  to  the  so-called  capsule  of  the  prostate,  and  thus  opening  into  the 
venous  plexiis  of  Santorini ;  and,  also,  danger  of  injuring  the  intemal  sphincter 
muscle  of  the  bladder.  By  the  method  of  blunt  digital  dissection,  aided  by 
counter  pressiire  in  the  rectum  to  elevate  the  prostate,  it  is  removed  in  one 
mass ;  generallj  with  the  commissure  and  that  portion  of  the  urethra  above  the 
venimontanum  and  ejacnlatory  duets. 

Method  of  Tandler  and  Zuckcrkandl.-— The  second  method  is  one  devised  by 
Tandler  and  Ziickerkandl  in  the  attempt  to  perform  the  enucleation  iinder  the 
guidance  of  the  eye.  The  operative  procedure  is  essentially  as  follow8:  Cys- 
totomy  having  been  performed,  the  edges  of  the  bladder  wound  are  well  re- 
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Fio.  18. — Skin  Incision  for  Perineal  Removal  of  the    Prostate. 


traeted  and  the  interior  of  tlie  bladder  visiiallv  examiiicd.  The  most  prominent 
portioii  of  the  prostate  is  defiiiitely  ascertained,  also  the  position  of  tlie  trigoue 
and  the  positions  of  the  ureteral  openings.     An  incision  is  made  eneircling  the 


Fi<}.  19. — Spaces  on  Either  Side  of  Median  Tendon  op  the  Pebinbum  Opbned  Up  bt  Blumt 

DlBBBCnON. 
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urethral  opening,  thc  exact  location  of  the  incision  depending  iipon  whether  the 
hypertrophicd  prostate  projects  into  the  lumen  of  the  hladder  or  whether,  in  the 
absence  of  siich  a  prominence,  the  entire  trigone  is  elevated.  In  the  first  čase, 
the  incision  niiist  be  niade  central ly  from  a  limiting  groove  between  the  prostatic 
mass  and  the  vesical  wall.  Here  the  opening  of  the  urethra  is  to  be  considered 
the  center.    This  groove  indicates  the  position  of  the  intemal  vesical  sphincter 


Fio,  20. — Expo8URE  AND  DivisioN  OF  MuscuLAB  Attachments  Between  Urbthra  and  Rectuic. 


muscle.  A  deep  incision  made  peripherally  to  this  groove  niay  pass  to  the  outer 
surface  of  the  prostate  and  partiallv  destrov  tlie  sphincter,  there\vith  involving 
the  question  of  functional  restitution.  By  snch  a  procedure,  as  with  the  Fuller 
operation,  the  veins  of  the  plexns  of  Santorini  niay  be  injured  and  cause  severe, 
even  fatal  hemorrhage;  finallv,  in  this  way  it  is  also  possible  to  open  the  con- 
nective-tissuc  fascisp  of  the  pelvic  floor.  An  indication  of  this  incorrect  course, 
in  which  thc  removal  is  extracapsular,  is  the  fact  that  in  its  removal  the  prostate 
mnst  first  be  free  from  seminal  vesicles  and  ductes  deferentes,  which  are  visible 
in  the  wound. 
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If  the  hjpertrophied  prostate  does  not  project  into  the  bladder,  incision  can 
be  made  nearer  to  the  vesical  opening,  yet  not  too  clo8ely,  or  in  the  urethral 
canal,  since  in  order  to  avoid  a  recurrence,  the  submucous  prostatic  elements 
should  be  removed  with  the  hypertrophied  organ. 

The  tumor  is  then  to  be  freed  as  completely  as  possible  from  the  vesical  wall 


Fia. 


21. — LocATioN   OF   Incision  into   Membranous  Urethra  por   Introduction  of  Youno*8 

Pbostatic  Tractor. 


and  tlie  sphineter.  This  separation  is  aceoni|)lished  easily  when  made  in  the 
eorreet  plane.  Tlie  sniooth-walled  mass  is  soon  freed  on  ali  sides  and  is  only 
fixed  at  the  base  by  a  pedicle  of  the  distal  portion  of  the  prostatic  urethra.  If 
this  pedicle  is  toni  through,  which  usually  happens,  it  is  a  matter  of  chance 
whether  the  point  of  separation  will  be  proximal  or  distal  to  the  colliculus 
seininalis.  Therefore,  it  is  proper,  after  enucleation  of  the  tumor,  to  sever  the 
urethral  pedicle  as  nearly  as  possible  to  the  surface  of  the  mass.  This  is  accom- 
plished  with  a  curved  scissors  and  by  approachiug  the  pedicle  along  the  posterior 
border  of  the  isolated  tumor.  TJy  so  doing,  injury  to  the  colliculus  seminalis 
and  the  ductes  deforentes  is  avoided.     (Wil8on  and  McGrath.) 

This  operation  seenis  to  be  a  needless  dissection,  and  I  doubt  if  by  such  a 
dissection,  carried  out  under  the  so-called  guidance  of  the  eye,  many  advan- 
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tages  are  gained  over  an  eniicleation  performed  by  sense  of  touch;  provided, 
of  course,  that  said  eniicleation  is  eommenced  and  continued  as  outlined  previ- 
oiisly.  The  inain  points  in  favor  of  an  operation  performed  by  visual  dissection 
would  be  more  accurate  removal  and  better  control  of  hemorrhage.  It  is  que8- 
tionable,  however,  whether  these  advantages  will  be  found  to  offset  the  in- 


Fio.  22. — Prostatic  Tractor  in  Plače  and  Lateral  Capsular  Incisionb  Madb. 

creased  mortalitv  rate  of  this  open  dissecting  method,  which  is,  as  recorded  by 
its  chief  exponent,  Zuckerkandl,  about  20  per  cent. 

Two-stage  Prostatectomj. — This  hcading  is  used  to  designate  the  operation 
of  prostatectomy  when  performed  in  2  stages,  the  first  stage  being  a  preliminary 
cystotomy  with  drainage  of  the  bladder,  and  the  second  stage  being  the  enuclea- 
tion  of  the  prostate,  performed  at  some  futiire  period,  days  or  weeks  having 
intervened. 


The  2-stage  operation  has  the  support  of  many  surgeons,  and  some  have  even  gone 
so  far  as  to  recoramend  it  as  a  routine  procedure.  The  preliminary  cy8totomy  is  per- 
formed under  local  anesthesia  and  suprapubic  drainage  of  the  bladder  instituted;  fur- 
ther  operative  intervention  being  postponed  until  a  marked  improvement  in  the  pa- 
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tient^s  condition  has  taken  plače,  making  the  second  stage  of  the  operatioii,  naraely  the 
prostatectomjr,  less  hazardous.  There  is  a  plače  for  the  2-step  operation  of  prostatec- 
tomy,  but  in  iny  own  exx)erience  I  have  found  it  to  be  only  occa8ionally  indicated. 

There  are  but  few  patients  who  cannot  be  equally  as  well  handled  by  bladder 
drainage  earried  out  through  the  urethra,  either  by  continuous  catheterization  or 


Fio.  23. — Rbmoval  op  Intravesical  Pobtion  of  the  Fbostate  Throuoh  Lateral  Openino. 


catheterization  at  intervals,  as  by  suprapubic  drainage.  In  my  judgment,  the 
operation  should  bo  reserved  for  those  patients  in  whom  catheterization  is  im- 
possible  or  difficiilt,  and  I  am  nnable  to  discover  that  the  opcrative  mortality  of 
prostatectomv  is  less  aniong  those  siirgeons  who  perfonn  2-8tage  prostateetoniy 
as  a  roiitine  than  among  those  who  do  not. 


Perineal  Prostatectomt 

Anatomic  Foints. — To  perform  perineal  prostatectomy  8iiccessfully,  an  inti- 
mate  kno\vledge  of  the  anatoiny  of  the  perineum  is  essential.  One  of  the  chief 
roasons  why  the  perineal  operation  of  prostatectomy  has  been  replete  with 
poor  results,  is  largely  dne,  in  my  judgment,  to  the  faet  that  manv  operators 
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\u\\\>  attouipttHl  it  without  having  a  definite  appreciation  of  the  importance  of 
\H»um4'vinf::  tho  integrity  of  the  extemal  sphincter  muscle  as  well  as  a  knowledge 
\\i  how  to  do  so. 

Tlu»  prostato  ia  in  relation  to  the  triangiilar  ligament  and  the  peritoneum 
ln»loNV»  tho  li^vator  ani  at  the  sides,  the  puhes  in  front,  the  rectiim  behind, 
au\l  ihv  hladdor  and  seminal  vesicles  ahove.  Those  fibers  of  the  levator  ani 
l»o^iiiuiu^  at  the  back  of  the  pubis  are  earried  backward  around  the  antero- 


Fio.  24. — Median  Perineal  Pro8Tatectomy.     Iiurision  into  membrannu.s  urethra. 


lateral  aspects  of  the  prostate  and  unite  bcneath  it,  blending  with  the  fibers  of 
the  transverse  perineal  and  external  sphincter  ani  mnscles  at  the  central  ten- 
dinons  point  of  the  perineum.  To  this  portion  of  the  levator  ani  miiscle  San- 
toriiii  has  given  the  name  "levator  prostata*.'^  Between  the  anterior  part  of  tho 
prostate  and  the  rectuni  is  a  small  muscle  kno\\ii  as  the  recto-iirethralis.  It  is 
attachod  in  front  to  the  posterior  liorder  of  tho  tritnignlar  ligament  and  the 
membranons  nrethra,  and  nins  backward  and  is  inserted  into  the  anterior  wall 
of  tho  rcctuni.  The  anterior  portions  of  the  levator  ani  nniscle  \vhich  encircle 
the  sidos  of  the  prostate  and  membranons  urethra  are  more  or  less  fused  with 
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the  recto-urethralis.     These  muscle  structures  must  be  identified  and  properly 
cared  for  to  ensure  perfect  result  after  operation. 

The  French  School,  as  represented  by  Proust  and  Albarran,  wa8  the  first 
to  elaborate  an  exposure  of  the  prostate  by  a  transverse  perineal  incision  extend- 
ing  through  the  levator  ani  muscle.    The  prostate  wa8  excised  piecemeal,  and 


Fio.  25. — Median  Perineal  Pbostategtomt.     Ck>mmeiicing  enucleation  of  prostate  through  urethra. 

the  ejaciilatorv  ducts  rognlarlj  destrojed  and  often  ligated,  with  practieally  no 
attention  paid  to  preservation  of  the  urethra.  Tmprovements  upon  the  operative 
technic  of  Proust  and  Albarran,  as  introduced  by  Young  of  Baltimore,  have 
resulted  in  the  perinoal  operation  of  election  of  the  present  day. 

Instruments  Neccssary.— Tlie  instruments  required  are:  Scalpel  and  bis- 
toury,  artcrv  forceps,  scissors,  forceps,  needle  holdors,  half  curved  needles, 
perineal  retractor,  urethral  instruments,  Toung^s  prostatic  retraetor,  sounds  and 
staff. 

Position  of  the  Fatient. — The  perineum  should  be  so  elevated  that  it  is  al- 
most  parallel  with  the  floor,  thus  allowing  excel!ent  retraction  of  the  rectum  and 
exposure  of  tlic  posterior  surface  of  the  prostate. 

Tliis  is  accoinplished  by  placing  the  patient  in  an  exaggerated  dorsal  posi- 
tion with  tlie  legs  flexed  on  the  thighs  and  the  thighs  flexed  on  the  abdomen. 
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lUsfoiit  plahti  lig  thii  imtmit  iu  thin  poHition,  a  No.  24  French  sound  should  be  in- 
mrU*A  iiiii)  ihi;  uretlirii  to  Ik)  UHcd  aH  a  i^idc  for  nrethrotomv.  The  advantage 
of  thib  JH  tliai,  if  Unf  ojHjrator  vvaitn  until  the  patient  has  been  put  into  the  posi- 
tioji  ft)r  ])vniiUiUu*Umiy  l>ef()ro  tho  introduction  of  the  sound,  in  many  cases  it 
will  l>e  iimiul  v<*ry  diffi<!»lt  or  inipossible  to  properly  introduce  the  sound  into 
i\ui  urothra. 

Operative  Tcchnic. — step  l:  INCISION. — An  inverted  V-shaped  incision 
fcihould  Im*  mndii  with  itH  ai>ex  just  over  the  posterior  part  of  the  bulb  and  about 
r>  rili,  in  froiit  of  tlie  anus.  The  lateral  arms  of  this  incision  are  directed  out- 
ward  and  l)iickward  parallel  to  the  ischiopubic  raraus  and  are  about  5  cm.  in 
len^th  (  Ki^.  IH).  Tlie  incision  is  carried  through  the  skin,  fat  and  superficial 
fiiwiii,  and  tlie  median  tendon  of  the  perineum  is  exposed.  By  blunt  dissection 
with  the  iij(lex  finger,  the  space  on  either  side  of  the  central  tendon  is  opened  up 
art  far  as  the  trian«::ular  liganient.  In  perfomiing  this  dissection  the  levator  ani 
luuHcle  is  shoved  backward  and  upward  on  either  side  and  the  transverse 
perineal  nniscles  are  pushed  forvvard  (Fig.  19). 

HTKP  2:  The  central  tendon  of  the  perineum  is  now  divided  with  a  scissors, 
and  the  attacliment  of  the  urethra  to  the  rectum  exposed.  The  recto-urethralis 
muscie  is  expose(l  after  severing  the  central  tendon  of  the  perineum  (Fig.  20). 
Tho  tihors  o{  tlie  rec»to-urethralis  muscle  are  no\v  cut  close  to  the  bulb  of  the 
iUH»tlira,  čare  being  taken  not  to  injure  the  bulb  and  thus  induce  trouble- 
s(»me  luMuorrhage,  The  bulb  having  been  freed  and  the  fil>ers  of  the  recto-ure- 
thralis muscle  covering  the  membranous  urethra  having  been  divided,  the  rec- 
tum 18  [>ushed  back\vard  and  a  good  view  of  the  membranous  urethra  obtained. 
Tho  nunubranous  urethra  is  then  opened  upon  the  sound  and  the  edges  picked 
up  \vith  AlHs  clamps,  l>eing  sure  to  include  the  mucous  membrane  in  the  grasp. 
A  t  this  pt>int  in  the  ojx*ration,  the  sound  in  the  urethra  is  withdrawn,  and  a 
Voung's  pn^static  tractor  with  its  beak  closed  is  introiluceil  through  the  open- 
ing  in  the  membranous  urt»thra  into  the  bladder  (,Fig.  21"^.  A  posterior  re- 
tractor  is  nmv  phuHHl  in  the  \vound  and  traction  made  backward,  thus  erposing 
tho  surfaiH^  of  the  pn^state.  The  blades  of  the  Yo\mg's  prostatic  tractor  are  now 
ojK^ned  auil  turninl  at  right  angles  to  the  shaft  and  securelv  locked.  Traction 
is  made  ujh^u  the  pn^tate  and  further  separation  of  the  rectum  fpom  the  pos- 
terior surfaiv  of  the  pn^state  carrieil  out.  The  anachments  of  the  rectum  to  the 
pnvstate  in  this  situation  are  often  so  intimate  as  to  make  separation  rather  diffi- 
oult,  The  disstvtion  should,  therefore,  be  made  with  extreme  čare  for  fe*r  of 
injuring  the  nvtum  or  ojxniing  into  its  hunen.  The  reotimi  is  pushed  bad^- 
\vanl  ex|x>sing  the  fas^*ia  of  IVsnonvillier  covering  the  posterior  surface  of  the 
privitate, 

STKP  5:  INCISION  OK  THE  CAPSULE. — Two  lateral  tractor?  are  iiow  made 
us^^  ot\  and  \vith  the  jH>sterior  tractor  and  the  pr\\>tatio  rvtracror  it  is  possible  to 
j:et  v\ntip!ete  exjx>siirt*  ot  the  jx>sterior  surfaiv  \^:  the  pnT>tate.  Two  lateral  cap- 
sular  iv.v'>s*v.>  ;ir\»  r.o\Y  uiadt'  on  either  side  of  the  me^iuiiv  line  for  afanost  the 
eutir\^  teui:th  vv:  the  |Kvsterior  surtaoe  ot  the  pr\\>tate.    The  aim  of  tbeiK  2  in- 
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cisions  is  to  leave  a  bridge  of  prostatic  tissue  containing  the  ejaeulatory 
dnets  and  the  floor  of  the  iirethra  oiitside  the  field  of  emicleation  (Fig. 
22). 

STEP  4:  ENUCLEATION  OF  THE  LATERAL  LOBE. — Throiigh  these  lateral 
capsular  cuts,  the  so-called  capsule  is  separated  from  the  posterior  and  external 
surface  of  the  lateral  lobes  on  either  side  by  blunt  dissection.  This  dissection  ii 
carried  out  by  raeans  of  the  handle  of  the  scalpel  or  a  blunt  dissector.  The 
urethral  surfaces  of  the  lobes  are  similarlj  separated,  and  the  finn  adhesions  to 
the  capsule  at  the  apex  of  the  lobes  divided  with  scissors.  The  index  finger  is 
used  to  eomplete  the  enucleation,  and  the  lobes  are  delivered  through  the  cap- 
sular cuts,  first  one  lobe  and  then  the  other.  The  median  lobe,  if  present,  is 
now  engaged  in  one  of  the  blades  of  the  prostatic  tractor  and  an  eflfort  is  made 
to  deli  ver  it  into  the  cavity  remaining  after  removal  of  the  lateral  lobe  (Fig. 
23).  The  lobe  is  then  graspcd  with  a  lobe  forceps  or  an  ordinarv  sponge  holder 
and  separated  from  the  bladder  mucous  membrane  and  its  adhesions  and  re- 
moved.  The  prostatic  tractor  is  now  withdrawn,  a  double  current  perineal 
drainage  tube  is  introduced  into  the  bladder  through  the  opening  in  the  mem- 
branous  urethra,  and  the  lateral  cavities  formed  by  the  removed  prostate  are 
packed  with  gauze  to  prevent  venous  oozing. 

The  removal  of  the  middle  lobe  or  the  intravesical  projection  of  a  prostatic 
hypertrophy  is  the  stumbling  block  of  the  perineal  operation.  Tt  is  a  compara- 
tivelv  simple  procedure  to  remove  a  small  prostatic  intravesical  outgrowth 
through  a  median  incision  or  through  a  lateral  capsular  cut,  but  in  those  cases 
where  the  major  portion  of  the  liypertrophy  is  intravesical  it  may  be  very  diffi- 
cult.  The  intravesical  projection  of  the  prostate  may  be  so  largc  that  removal 
through  the  lateral  capsular  cuts  is  impossible  without  extensive  tearing  of  the 
urethra,  often  extending  into  the  membranous  portion.  Such  a  removal  of  the 
hypertrophied  mass  will  so  damage  the  compressor  urethra  muscle  as  always 
to  interfere  with  its  proper  function.  The  intravesical  hypertrophy  of  the 
prostate  mav  be  so  large  as  to  necessitate  its  removal  by  morcellation.  In  such 
an  event,  the  possibilitv  of  leaving  a  small  lobule  of  prostatic  tissue  behind  is 
very  great.  Such  an  overlooked  lobe  of  prostate  may  be  ali  that  is  necessary  to 
block  effectuallv  the  internal  urethra  and  so  defeat  the  purpose  for  which  the 
operntion  wji8  undortaken.  A  careful  search  of  the  bladder  interior  and  its 
vesical  nock  with  the  finger  should,  therefore,  always  be  made  before  completion 
of  the  operation. 

STEP  5:  CLOSURE  OF  THE  WOUND. — The  prostatic  tractor  having  been  re- 
moved from  the  urethra,  a  rubber  2-way  drainage  tube  is  introduced  into  the 
bladder  through  the  incision  in  the  membranous  urethra  and  sutured  in  plače. 
The  prostatic  cavities  are  packed  with  gauze  to  control  any  venous  oozing,  the 
ends  being  brought  out  through  the  perineal  woTmd.  Ali  retractors  are  removed 
from  the  wound  and  the  edges  of  the  levator  ani  muscle  are  brought  together  by 
a  few  stitches  of  catgut  and  the  skin  wound  approximated  by  stitches  of  silk- 
worm-gut.    The  perineal  tube  draining  the  bladder  and  the  gauze  packing  lead- 
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ing  to  the  cavities  made  by  enucleation  of  the  prostate  are  placed  at  the  apez 
of  the  skin  incision. 

Median  Pebineai^  Prostatectomt 

This  operation  is  the  older  form  of  perineal  prostatic  reraoval  and  wa8  de- 
veloped  along  the  line  of  an  extemal  urethrotoniy.  Tiistniments  requircd  are 
similar  to  those  required  for  the  operation  jnst  deseribed  and  the  position  of  the 
patient  upon  the  table  is  similar. 

Technic  of  Operation. — A  staflF  having  been  introdueed  into  the  urethra,  a 
median  perineal  urethrotomy  is  performed  and  the  urethra  opened  upon  the 
StaflF  in  the  region  of  the  membranous  urethra.  The  edges  of  the  opening  into 
the  urethra  having  been  secured  by  means  of  artcrv  forceps  or  silk  traetion  su- 
tures,  the  incision  is  enlarged  suflficiently  to  admit  the  indox  finger  (Fig.  24). 
The  index  finger  is  pushe<l  into  the  urethra  through  this  opening  until  the 
prostatic  urethra  is  reached  (Fig.  25).  The  wall  of  the  prostatic  urethra  is 
punctured  bv  the  iinger  nail  and  an  intra-urothral  enucleation  of  the  prostate 
carried  out.  No  attempt  is  made  to  conserve  either  the  ejaculatorv  ducts  or  any 
portion  of  the  prostatic  urethra  or  the  colliculus.  The  operation  is  simply  a 
blind  enucleation  of  the  prostate,  and  when  the  prostate  has  lxH?n  freed  from  its 
adhesions  by  blurit  dissection,  it  is  grasped  bv  a  forceps  and  delivered  through 
the  opening  into  the  urethra.  This  operation  has  nothing  whatsoever  to  recom- 
mend  it.  It  is  absolutely  imsurgical,  and  in  the  event  of  removing  a  prostate 
of  any  considerable  size,  carries  with  it  the  destruction  of  the  extemal  com- 
pressor  urethne  muscle  with  an  almost  certain  eventuality  of  postoperative 
urinary  incontinence. 

In  contrastinj?  perineal  and  suprapubic  prostateotomy»  one  statement  is  defi- 
nite.  The  approach  to  the  prostate  transvesicall.v  should  alway8  be  intra-urethral, 
whereaa  enucleation  of  the  prostate  through  the  perineum  should  invariably  be  made 
through  a  lateral  capsular  cut.  This  statement  is  made  not  because  I  believe  that 
the  method  of  lateral  capsular  cut,  with  proservation  of  an  intennediate  bridge,  carries 
with  it  any  guarantee  what8oever  that  conservation  of  the  ejaculatory  diicts  takes 
plače,  but  that  by  starting  enucleation  in  this  way  one  gets  behind  the  posterior  lobe 
and  therefore  enters  the  proper  line  of  cleavage  of  compressed  prostatic  tissue;  and 
also  that  there  is  less  danger  or  liability  of  serious  injury  to  the  compressor  urethrse 
muscle,  preservation  of  which  is  the  important  factor  of  any  prostatectomy. 

The  possibilities  of  re-forming  of  obstruction  from  any  unrcmoved  prostatic 
tissue  is  unquestionably  greater  when  the  operation  is  done  through  the  lateral 
capsular  cut ;  nevertheless,  this  would  not  seem  4o  be  as  much  of  an  objection  as 
pennanent  incontinence  of  urine  resulting  from  operation. 

PABTIAL   PBOSTATECTOMV   OB   PBOSTATOTOBffY 

The  oarly  operation  of  partial  prostatectomv  or  prostatotomy  wa8  devised  in 
an  attempt  to  get  away  from  complete  prostatectomy,  on  account  of  the  various 
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daDgers  and  the  high  rate  of  mortality  connected  with  the  radical  operation. 
No  attempt  wa8  made  to  differentiate  between  the  tjpes  of  prostatic  obstruction 
most  suitable  for  its  performance.  As  our  ideas  have  taken  definite  shape  con- 
cerning  the  various  types  of  prostatic  hypertrophy  or  prostatic  obstriictiou,  we 
have  come  to  recognize  that  a  certain  small  group  of  cases  may  be  better  haud- 
led  by  some  form  of  less  radical  operation  than  complete  prostatectomy.  In  the 
light  of  our  present  experience,  partial  prostatectomy  is  an  operation  reserved 
for  the  lesser  forms  of  prostatic  enlargement  or  prostatic  obstruction,  and  espe- 
cially  for  those  tvpes  which  are  known  as  obstruction  due  to  bars  at  the  vesical 
neck,  or  to  some  small  lobulated  hypertrophy  situated  at  the  intemal  vesical 
sphincter.  The  various  methods  of  accomplishing  pro8tatotomy  will  be  con- 
sidered  in  2  groups,  namely,  a  group  in  which  cauterization  of  the  prostate  is 
the  essential  feature,  and  a  group  in  which  the  obstruction  is  removed  by  intra- 
urethral  excision  without  extemal  incision. 


Cauterization  of  the  Prostate 

Bottini  Operation. — Bottini  devised  a  galvanocautery  instrument  con- 
structed  on  the  principles  of  the  lithotrite,  the  male  blade  of  which  was  equipped 
with  a  platinum  tip  capable  of  being  heated  to  white  heat  by  means  of  elec- 
tricity.  The  instrument  was  introduced  into  the  bladder  and  its  beak  tumed 
down,  so  as  to  eiigage  the  prostatic  obstruction.  The  electrical  current  was 
now  turned  on,  which  heated  the  male  blade  of  the  instrument  to  a  white  heat. 
Traction  made  on  the  male  blade  forced  it  to  burn  through  the  prostate,  until, 
in  the  operator'8  judgment,  the  obstruction  had  been  removed.  A  serious 
drawback  to  this  instrument  was  the  fact  that  no  provision  had  been  made 
against  overheating  of  the  shaft,  and  in  many  instances  extensive  buming  along 
the  whole  lengtli  of  the  urethra  took  plače  with  resultant  sloughing  of  the  ure- 
thra  and  sub8equent  stricture  formation. 

Freudenberg  modified  the  Bottini  instrument  by  the  addition  of  an  irri- 
gating  apparatus,  by  means  of  whieh  a  current  of  cold  water  was  made  to  cir- 
culate  through  the  instrument  during  its  employment  and  thus  remove  the 
danger  of  buming  otlier  contiguous  tissues  than  the  obstructive  ones. 

My  exporienco  with  tho  Freiidenberp  modification  of  the  Bottini  operation  has 
been  limited  to  H5  operations.  Theso  were  performed  some  10  year8  apo,  and  the  re- 
sults  were  so  discourapriiig  that  ita  use  wa8  abandoned.  The  operation  wa8  not  devoid 
of  danper  and  earri(»d  with  it  a  irtr)rtality.  The  eonvaleacence  from  the  jj:alvanocautery 
operation  in  niany  instances  wa8  far  more  tedioiis  and  painful  than  the  average  con- 
valeseence  from  a  i)rostateetomy.  The  assuranee  of  good  results,  as  far  as  the  relief 
of  the  urinary  obstruction  was  eon<?erned,  wa8  problematical  before  operation,  and  fre- 
quently  tlio  j)ati(nit  derived  little  benefit.  The  last  patient  on  whom  I  per- 
formed a  Bottini  ofH»ration  died  of  a  rapid  sepsis  within  36  hours  from  the  tirne  of 
operation.  The  operation  has  fallen  by  the  way8ide  and  has  no  plače  in  modem 
prostatic  surgery. 


70-  OPKRATIONS    UPON    THE    PROSTATE    GLAND 

Ch6twood'i  Hodifioation  of  the  Bottini  Operation. — Chetwood  bas  modified 
tUt'.  Uu*Uu\r  of  tli(»  Bottini  operation  by  introdncing  the  Bottini-Freudenberg 
iutiinittiiiui  through  a  median  perincal  uretlirotomv  incision,  and  has  also  short- 
imtul  tlu)  total  longtli  of  the  instrument^  so  that  it  can  be  more  easily  managed 
tJiroiJgh  tho  perineal  incision. 

KcMfognizing  that  a  eircular  sphineteric  prostatic  stenosis  may  occur  as  a 
iMiUHO  of  pro8tatic  obstniction,  his  operation  is  partieuhirlv  intended  for  the  re- 
lief of  iirinarv  obatruetion  prodiiced  by  siieh  a  condition.  The  advantage  of  the 
opc^ration  over  tlie  Bottini  is  verv  great.  After  the  preliminarv  urethrotomy  has 
l)oen  perfornied,  the  bladder  neck  is  earefiillv  examined  by  the  finger  and  the 
extent  of  tho  obstniction  made  out.  Indieation  as  to  the  depth  of  the  necessarv 
(•antorization  is  therebv  aseertained.  The  eonvaleseonce  from  the  operation  is 
made  more  (»omf(^rtable  bv  bladder  drainage  throiigh  the  perineal  incision,  and 
Home  of  the  objectionable  features  of  the  Bottini  oj)eration  as  praeticed  through 
tho  urethra  are  eliminated. 

TKOUNK-  OK  OPKRATION — Chetwood's  description  of  the  techuic  of  this  opera- 
tion is  as  follows:  "I^K*al,  instead  of  greneral,  ant^sthesia  niay  bo  emplojred.  A 
iin»t]m>ttMiiy  thn>ii^h  a  small  i)erineal  ciit  is  mado,  whic'h  brinjrs  tho  operator  elose  to 
tho  sitt*  of  trouMo  and  allows  tho  introduction  of  tho  indox  tinjri»r  to  invostisrate  the 
oon()ition  at  tho  ntH'k  of  tho  bhiddor  and  the  dojrroo  of  ot^ntraotion  oxisting.  The  gal- 
vanooaiitory  knifo  is  thon  introduced  and,  undor  oloi»trioal  oautorization,  the  vesical 
obstniotion  is  inoistnl  on  ono  or  both  sidos,  to  siich  an  oxtont  as  nia.v  be  deemed  ad- 
visablo;  this  is  aoii>niplishiHl  without  homorrhajro  diirinir  or  aftor  the  operation.  The 
tingtT  niay  Ih»  tlion  nMntri>duood  to  asoortain  tho  cH>niplotonoss  of  tho  incision  or  defect 
thertvf ;  in  tlio  lattor  instanc*o,  it  mav  bo  siipplomontiHi  by  anothor  or  lon^r  incision. 
Finalb*.  ri*st  of  tho  bladdor,  avoidanco  of  tho  straininjr  insiiroil  by  the  absence  of  the 
ntHt»ssity  to  urinato  aftor  operation,  tho  short  iH»riixl  of  continoment  and  radical  re- 
nioval  of  tho  causo,  aro  ali  advantagos  to  be  countoil." 

RESULTS. — Keves,  who  Avith  Chetwood  has  had  a  verv  considerable  experi- 
encv  with  the  C 'lietWiHHl- Bottini  operation,  records  his  resnlts  as  follow3  (2)  : 

*'l>iiriiiir  tho  past  10  voars  1  have  omployoil  tho  ChotwiKHl  operation  for  about  one- 
quartor  oi  luv  oasi»s  of  pn>static  lij-iH^rtroplij-.  1  havo  als<>  oniplovoil  it  for  the  removal 
of  ali  uiinor  obstriu-tious.  suoh  as  bars  and  tvntraotiiros  at  tho  bladdor  neck,  when 
siniplo  piTiiioal  sivliv^n  is  likolv  to  provo  inadt^piato  to  atTonl  a  pn>por  drainage  for  the 
bladdor.  In  soKvtin^  oast^  for  suoh  an  opt»n\tion  ono  is  likolv  to  orr  on  the  one  hand 
in  oiKTaliiip  uiK»n  pationts  \vith  littlo  or  no  ntontion,  but  sutToring  from  painful  and 
fn-^iut^nt  urinativ»n.  and  \vho  would  do  as  ivoll  withoiit  oiK»ration  upon  the  bladder 
mvk;  v»r  vui  tho  vuhor  haud  in  attonipting  to  n^liovo  by  oautorization  an  obstacle  re- 
Huirin^r  prv^tattvtoiny.  IVginning  with  2  oin^rations  in  1901,  I  have  performcd  67 
rhtt\vvHHl  o|HTatio!is.  \vith  :?  doaths,  hub  dno  to  si^i»sis;  1  on  tho  thirteenth  day;  1 
at  tho  oud  of  tho  fvnirth  \Vivk.  A  thinl  i^ationt  \vas  oporatotl  upon  for  complete 
pn»stativ'  rttomion.  Ho  loft  tho  iu^spital  in  o  wooks,  hoaU^l — i^niptying  his  bladder  and 
in  Siitistaotorv  iriiuTal  vvndition.  Thnv  \vtvks  aftor  this  ho  dioil.  his  death  being 
appan^iifl^v  duo  to  ohi\>ino  ivlitis.  Ho  had  no  further  urinarv  symptoms  and  I  do  not 
Miovo  that  liio  ojvration  hastont\l  his  domiso. 
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"Of  the  remaining  cases  8ome  failed  to  be  cured  for  2  reasons — either  the  prostatic 
obstacle  was  not  8ufficiently  removed  (in  which  čase  the  patient  continued  to  have 
residual  urine,  and  after  a  lapse  of  tirne  the  8ymptoms  retumed  or  increased)  or  the 
obstacle  was  too  fully  removed  leaving  the  patient  with  incontinence  of  urine. 

"Among  the  67  cases  operated  upon,  26  have  been  followed  for  a  year  or  more  (omit- 
ting  cases  of  carcinoma,  tabes,  and  tuberculosis).  Seventeen  or  66  per  cent.  of  these 
paticnts  were  cured  and  the  cures  verified  for  9  years  in  1  čase;  7  years  in  3  cases;  6 
year8  in  1  čase;  5  years  in  1  čase;  4  years  in  2  cases;  3  years  in  4  cases;  2  years  in  1 
čase;  and  1  year  in  3  cases.  Three  cases  have  great  incontinence  of  urine;  2  incom- 
plete  and  1  complete.  Six  cases  were  incompletely  relieved,  and  of  these,  2  went  as 
long  as  5  years  before  their  8ymptoms  again  really  inconvenienced  them. 

Higli-freqiiency  Cauterization, — This  form  of  treatment,  while  of  recent 
origin,  has  siiflicientlv  proven  its  value  to  warrant  description  here.  The 
first  cases  shovving  definite  satisfactorj  results  were  reported  by  McCarthy  to 
the  New  York  Academy  of  Medicine,  and  his  description  of  the  method  and  the 
indications  reqiiisite  to  its  successful  employment  woiild  appear  to  plače  it  under 
its  proper  categorv. 

CONTBA-INDICATIONS.— The  employment  of  the  high-frequency  cauteriza- 
tion of  eariv  intravesical  prostatic  intnisions  or  lobiilar  outgrowths  of  the 
prostate  shoiild  not  be  considered  in  advanced  stages  of  prostatic  enlargement 
nor  in  debilitated  snbjects,  nor  in  such  cases  as  show  well-defined  secondary 
bladder  clianges,  such  as  marked  cystitis,  trabeculation,  etc. 

INDICATIONS. — Success  inay  be  anticipated  in  such  cases  as  niay  well  come 
under  the  heading  of  early  prostatiques,  having  a  moderate  amount  of  residual 
urine  with  increased  nocturnal  frequency  of  urination,  particularly  in  the  so- 
called  bali  valve  and  lobulated  prostatic  outgrowth  or  bar  formation. 

TECHNIC. — The  operation  inay  be  performed  with  or  without  local  anes- 
thesia.  While  this  form  of  intravesical  operation  mav  be  performed  with  the 
aid  of  any  good  catheterizing  cy8toscope,  a  more  perfect  instrument  has  been 
devised  by  McCarthy  and  is  known  as  the  McCarthy  cystoscope.  This  instru- 
ment is  introdueed  well  into  the  bladder,  and  while  in  this  position  a  high- 
frequency  wire  (Fig.  26)  is  threaded  through  the  instrument  until  the  wire  is 
brought  well  into  the  field  of  vision.  The  instrument  with  the  wire  in  view  is 
then  withdrawn  until  the  latter  comes  in  contact  with  the  prostatic  intrusion, 
when,  if  it  be  a  small  trabeculated  outgrowth,  the  offending  mass  may  be  de- 
stroved  at  1  or,  at  the  most,  2  sittings.  If,  however,  it  be  a  uniform  elevation, 
a  series  of  linear  cauterizations  may  be  executed  from  one  side  to  the  other. 
This  results,  when  the  treatment  is  completed,  in  a  series  of  radiating  incisions 
on  the  floor  of  the  sphincter,  about  6  or  8  in  number.  It  is  best  to  be  conserva- 
tive  with  the  first  treatment,  noting  carefully  the  reaction  and  the  eifects  of  the 
same.  The  second  treatment  should  not  be  undertaken  until  the  increased  fre- 
quency  and  bladder  discomfort  resulting  from  the  previous  treatment  have  dis- 
appeared.  For  ordinary  use  the  Oudin  or  monopolar  current  is  employed.  The 
D^Arsonval  or  bipolar  current  has,  however,  found  considerable  favor  at  the 
hands  of  some  operators. 
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Finallj,  indiscriminate  use  or  improper  selection  of  cases  is  not  unattended 
with  risk.  Emphasis  is  laid  upon  the  great  importance  of  early  diagnosis,  years 
earlier  than  at  present.  The  diagnosis  must  be  made  before  profound  struc- 
tural  secondarv  changes  have  taken  plače.     The  cases  limited  to  this  tjpe  of 


Fio.  26. — Squibr-McCartht  Electrode  por  Fulouration 

treatment  are  those  suffering  from  constriction  of  the  vesical  neck,  median  bars 
or  lobes,  and  single  lobe  projecting  into  the  bladder  or  urethra  from  any  portion 
of  the  prostate.     (See  Fulguration.) 


Intra-tjrethbai.  Cuttino  Opebation 

Yoiing'8  Punch  Operation. — description  of  instrument. — The  instru- 
ment employed  in  Yoiing's  punch  operation  consists  of  an  oiiter  tube  about  18 
cm.  long,  with  a  coude  curve  at  its  inner  end  and  an  urethroscopic  disk  at  the 


FiQ.  27. — Young'8  Prostate  Punch.     A,  Outer  tube;  B,  cndoscopic  lamp;  C,  cutting  obturator. 

other,  containing  a  post  on  which  an  external  urethroscopic  light  can  be  at- 
tached  (Fig.  27).  Near  the  inner  end  on  the  under  surface  a  large  fenestra  is 
provided.     Within  the  instrument  is  a  second  tube  which  has  a  sharp  cutting 
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inner  end  made  of  steel,  which,  when  pushed  forth,  can  exci8e  anvthing  appear- 
ing  inside  of  the  outer  tube.  The  object  of  this  instrument  is,  when  it  is  pushed 
through  the  urethra  into  the  bladder,  to  engage  the  median  bar  in  the  fenestra 
and  then  to  exci8e  it  by  means  of  the  inner  cutting  tube,  while  observing  the 
operation  through  the  inner  tube  illumined  with  the  extemal  urethroscopic 
lamp.     (Voung^s  description.) 

TECHNIC. — The  instrument  is  inserted,  with  the  cutting  obturator  pushed 
forward  until  the  end  of  the  instrument  is  found  to  enter  the  vesical  orifice. 
The  inner  tube  is  then  withdrawn  about  2  cm.,  the  electric  light  attached  ex- 
temally,  and  an  inspection  made.  As  a  rule,  the  verumontanum  wi]l  be  seen 
bulging  into  the  fenestra.     The  instrument  is  then  pushed  slowly  inward,  the 


m 


Fio.  28. — Prostate  Punch  in  Plače.     Median  bar  about  to  bc  eicised. 

verumontanum  is  seen  to  disappear,  and  the  median  portion  of  the  prostate 
gradually  enters  and  finally  fills  the  fenestra  completelv.  If  the  instrument  is 
pushed  a  little  further  inward,  urine  escapes,  assuring  the  operator  that  the  in- 
strument is  in  the  bladder.  When  it  is  drawn  outward  the  ilow  of  urine  ceases, 
showing  that  the  inner  edge  of  the  fenestra  is  caught  against  tlie  median  bar, 
a  good  view  of  which,i8  easilv  obtained  after  aspirating  the  fluid  from  the  in- 
terior  and  drving  with  8wabs  (Fig.  28).  The  inner  cutting  tube  is  then  rapidly 
pushed  fonvard  and  excise8  in  1  piece  the  tissue  caught  in  the  fenestra.  With 
rongeur  forceps  inserted  into  the  instrument,  this  piocc  of  tissue  is  removed 
and  is  usually  1.2  to  1.5  cm.  long,  a  third  of  its  circumference  being  covered 
with  mucous  membrane  partlv  vesical  and  part]y  urethral.  Experience  has 
shown  that  1  cnt  is  usuallv  not  sufficient,  and  that  it  is  wise  next  to  turn  the 
instrument  first  to  the  right  and  then  to  the  loft  in  order  to  remove  more  of  the 
median  bar  on  each  side.  The  lateral  cuts  never  exci8e  as  much  as  the  posterior 
medium,  generallv  about  a  tliird  as  much.  The  cutting  tube  is  then  removed ; 
the  bladder  is  washed  out  through  the  outer  tube,  and  when  it  is  apparently 
clear  of  pus,  the  obturator  is  introduced  and  the  instrument  withdrawn.  Im- 
mediatelv  afterward  a  2-way  urethral  rubbcr  or  gum  cathctor  is  inserted  into 
the  bladder  and  continuous  irrigation  at  once  begim.  If  clots  are  present,  they 
are  evacuated  by  means  of  a  large  hand  syringe,  but  generallv  this  is  not  neces- 
sary. 

After  the   double  ca th eter  has  been   fastened   in   plac^  by  means  of  ad- 
460 
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hesive  stripa  around  the  penis,  the  patieut  is  returned  to  the  ward,  where 
continuous  irrigation  of  the  bladder  is  at  once  resumed.  This  irrigation 
is  kept  up  for  24  or  48  hours.  The  patients  are  able  to  leave  the  hos- 
pital  in  2  or  3  days  and,  as  a  nile,  are  able  to  void  urine  with  much  greater  free- 
dom  at  once  and  the  convalescence  is  generally  rapid  and  satisfactory,  no  treat- 
ment  other  than  urotropin  and  water  in  abundance  being  required.  The  use  of 
sound  or  dilator  after  the  operation  is  unnecessarj.  Young's  conclusions  in  re- 
gard  to  the  use  of  this  instrument  are  as  follow8 : 

"Over  one  hundred  patients  have  been  opera ted  upon  without  mortality.  The 
majority  were  performed  under  local  urethral  anesthesia,  4  por  cent.  novocain  bcing 
used.  After  evacuation  of  the  pus  throuprh  the  instrument  at  tho  tirne  of  operation, 
a  large  2-waye(l  catheter  U8ually  takes  čare  of  any  heiriorrhage  which  inay  occur,  if 
immediately  coiinectod  wit]i  continuous  irrigation.  It  is  often  nece88ary,  however,  to 
use  a  large  8yringe  to  dislodge  or  aspirate  any  obstrueting  clots,  aince  during  the  first 
24  hours  their  presen ce  niay  cause  painful  vesical  spasnis."  ITe  wams  against  the 
operation  being  performed  without  the  patient  being  under  careful  observation  by 
trained  nurses  and  hospital  attendants.  "In  2  cases  a  8ub8equent  suprapubic  cy8totomy 
for  drainagc  and  removal  of  blood  clots  wa8  found  to  be  nece8sary,  upon  a  patient  who 
had  been  operated  upon  by  a  phy8ician  who  wa8  not  equipped  with  the  proper  2-wayed 
catheter  and  evacuating  apparatus.  The  type8  of  lesions  most  amenable  to  this  form 
of  i ntra- urethral  operation  may  be  arranged  in  3  groups,  those  in  which  a  dense  layer 
of  new  formed  connective  tissue,  immediately  beneath  the  mucous  membrane,  has 
formed  a  firm  fibrous  ring  associated  with  elevation  of  the  median  portion  of  the 
prostate,  a  second  type  in  which  in  addition  to  submucous  connective  tissue  layer, 
there  wa8  found  a  chronic  inflammatory  condition  of  the  gland  tissue,  often  with  soft 
periacinous  fibrous  infiltration,  occasionally  extending  into  the  muscle;  third,  a  type 
of  lesion  in  which  there  was  a  definite  hypertrophy  of  the  submucous  gland  tissue, 
involving  either  the  suburethral  or  subtrigonal  groups  of  glands  or  both." 

Ooldschmidt  Endoscopic  Fro8tatotomy. — An  instrument,  similar  in  purpose 
but  rather  more  complieated,  has  been  devised  by  Goldschmidt  and  is  known  as 
the  Goldschmidt  operating  endoscope.  By  means  of  this  instrument  prostatic 
bars  may  be  incised  or  exci8ed,  or  lobulated  outgrowths  of  the  vesical  neck  or 
deep  urethra  may  be  removed,  and  various  minor  surgical  procednres  performed 
within  tho  urethra.  For  a  detailed  description,  the  reader  is  referred  to 
Endoscopv,  which  is  treated  el8ewhere  in  this  work.  The  instrument  is 
much  more  complieated  than  seems  necessary  and  has  no  advantage  over  the 
methods  alreadv  described. 


IKrBAPUBIO  PBOSTATEOTOMV   AND    CnTSTOTOBffT 

L.  Heusner  describes,  under  the  above  heading,  an  operation  for  the  re- 
moval of  the  prostate  and  lower  part  of  the  bladder  by  an  exposure  immedi- 
ately  under  the  pubic  bone.  ITe  claims  for  this  method  more  direct  access  to 
the  prostate  and  better  drainage  of  the  bladder  than  v^hen  the  operation  is  per- 
formed through  the  suprapubic  route. 
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Teclinic. —  STEP  i. — Make  a  ciirved  incision  through  the  skin  along  the 
lower  margin  of  the  pubis  and  the  descending  rami. 

STEP  2. — Divide  the  insertion  of  the  suspensorj  ligament  of  the  penis,  the 
corpora  cavemosa,  the  ischiocavemous  muscle,  the  triangiilar  ligament,  and  part 
of  the  insertion  of  the  abductor  muscle  of  thigh. 

With  a  chisel  or  rongeur  forceps  cut  away  aboiit  half  of  the  svmphvsis  pubis 
from  the  descending  rami.  When  this  is  done,  it  is  easy  to  puli  the  prostate 
downward  and  expose  its  fuU  anterior  surface.  Bleeding  from  the  plexus  of 
veins  anterior  to  the  prostate  is  liable  to  be  considerable.  If  this  cannot  be 
sufficiently  controlled  to  permit  of  further  progrees,  or  if,  as  in  Heusner's  čase, 
the  patient  is  too  weak,  it  is  easy  to  pack  the  wound  and  resume  the  operation 
after  the  lapse  of  a  few  days. 

STEP  3. — Pass  a  sound  into  the  bladder  through  the  urethra.  Using  the 
sound  as  a  guide,  split  the  prostatic  urethra  through  its  whole  extent  along  its 
anterior  or  vesical  surface.  This  exposes  the  prostate  exactly  as  in  a  post 
mortem. 

STEP  4. — Remove  ali  obstructing  lobes  exactly  as  is  done  when  other  meth- 
ods  of  exposure  are  employed.  If  it  is  desired  to  open  the  bladder  instead  of  the 
prostate,  this  is  ea8ily  accomplished  by  the  removal  of  more  bone  from  the 
pubis.  The  operation  is,  however,  much  more  suitable  for  prostatic  than  vesic- 
ular  disease. 

STEP  5.— Close  the  wound  in  the  prostate  with  a  few  catgut  sutures.  Pro- 
vide  for  drainage.    Close  the  skin  wound. 

OPERATION  FOR  RELIEF  OF  SUPPURATION 

Perineal  Drainage. — Relief  of  suppuration  vvithin  the  prostate  gland  may 
be  accomplished  either  through  a  median  perineal  incision  or  a  transverse 
perineal  dissection;  the  technic  varies  in  no  way  from  the  technic  for  exposure 
of  the  prostate  for  removal,  as  alreadv  described. 

Thcre  is,  howev(?r,  in  iny  judprment,  a  distinct  clioico  bctwoon  these  2  methods.  1 
believe  that  prostatic;  abscoss  niay  be  more  eoiiiplotely  evacuated  by  an  incision  into 
the  lobe  over  the  surface  of  tho  prostate  than  by  evaeuating  it  in  through  a  cut  into  the 
urethra.  The  open  dissection  of  the  transverse  perineal  operation  jfives  better  drain- 
age than  the  median  operation  and  is  in  every  way  to  be  preferred. 

The  old  idea  of  rupturing  a  prostatic  abscess  into  the  bladder  or  urethra  by 
means  of  a  soimd  passed  into  the  urethra  is  absolutelv  faulty  technic.  If  the 
deep  urethra  of  a  patient,  who  has  been  subjected  to  such  treatment,  is  exam- 
ined  with  an  endoscope  after  the  abscess  is  supposed  to  be  healed,  deep  diver- 
ticula  are  found  connecting  with  the  prostatic  urethra  which  tend  to  harbor  in- 
fection  indefinitelv  and  it  is  questionable  if  they  can  ever  be  rendered  sterile 
by  intra-urethral  treatment. 

Alexander,  in  years  gone  by,  appreciateci  tbia  fact,  and  went  so  far  as  to 
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recommend  the  removal  of  aH  prostatic  tissue  possible  at  the  tirne  of  operation 
for  evacuation  of  the  abscess. 

This  advice  shoiild  not  be  followed,  on  aceount  of  the  danger  of  prodiicing 
permanent  urinary  incontinence,  since  the  aeute  inflanimation  preaent  destrojs 
the  proper  Hnes  of  cleavage  and  a  complete  prostatic  removal  at  such  a  time 
will  undoubtedly  de8troy  the  external  sphincter  of  the  bladder. 


OPERATION  FOR  THE  RELIEF  OF  MALIGNANOT 

Frostatectomjr. — Tn  considering  removal  of  the  prostate  for  carcinoma, 
one  has,  as  with  benign  hvpertrophic  change,  the  choice  of  perineal  and  supra- 
pubic  approach.  There  seems  to  be  very  definite  histologic  reasons  why  the 
perineal  approach  is  preferable  in  most  instances,  when  the  prostate  alone  is 
invaded  bv  this  disease.  Qiiite  a  diiferent  problem  is  presented  than  if  we  were 
dealing  with  benign  adenomata,  since,  in  the  latter  instance,  the  aim  of  the 

operation  would  be  to  remove  the 
adenomatoiis  overgrowth  through 
a  line  of  cleavage  of  compressed 
prostatic  tissue.  In  dealing  with 
prostatic  cancer,  however,  as  it  is 
important  to  remove  every  vestige 
of  prostatic  tissue,  perineal  ex- 
posure  oflFers  the  best  approach  to 
make  this  possible. 

If  we  believe  that  the  posterior 
lobc  of  the  prostate  is  the  one  most 
usuallv  first  involved,  the  impres- 
sion  might  be  gained  that,  as  from 
10  to  20  per  cent.  of  cases  of 
prostatic  obstruction  are  of  car- 
cinomatous  character,  the  perineal 
(»xposuro  would  alway8  be  the 
ideal  method  for  removal  of  the 
gland.  The  point,  however,  is  just 
this:  In  tho  ideal  perineal  pros- 
tatoctoniv  for  bcnign  hypertrophy 
an  attenipt  is  made  to  eonserve  this  posterior  lobe  and  not  to  de8troy  it,  on 
aceount  of  its  close  association  with  the  urethra  in  tho  ueighborhood  of  the 
colliculus,  and  also  because  it  acts  as  a  covering  to  the  ejaculatory  ducts.  The 
best  (lo.^cription  of  the  perineal  operation  for  radical  removal  of  the  prostate 
for  cancer  is  that  of  Voune:  (7). 

Tho  o])(M-ation  is  onlv  suited  to  cases  in  which  the  disease  is  well  limited  to 
the  prostate  or  does  not  extend  more  than  a  sliort  distance  beneath  the  trigone. 


Fio.  29. — Urkthka  Divided  and  Prostate  Pulled 
DowNWAKD.     (Aftrr  Young.) 
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Fio.  30. — Exci8ioN  OF  Bladder  Neck  and  Prostate. 


TECHNIC. — The  first  steps  of  the  operation  are  similar  to  tliose  of  prostatec- 

tomj  through   lateral  capsular  cuts  by  transverse  perineal  incision  already 

deseribed. 

The  prostatic  tractor  being  in 

plače,  and  the  posterior  surface  of 

the  prostate  having  been  expo8ed, 

if  there  is  any   doubt  as  to  the 

(liagnosis,  incise  the  capsule  and 

remove  a  piece  of  the  gland  for 

immediate  microscopic  section. 
The  lateral   adhesions  of  the 

prostate  and  also  the  seminal  ves- 

icles  are  freed,  and  the  membran- 

0U8  urethra  completelv  divided  in 

front   of   the  tractor    (Fig.    29). 

The  prostate  and  neck  of  the  blad- 
der are  now  pulled  downward  and 

the  puboprostatic  ligament  divided 

close  to  the  prostate  after  pushing 

away  the  anterior  plexus  of  veins. 

Further  puUing  down  exposes  the 

anterior  wall  of  the  bladder.     The  bladder  is  opened  by  a  transverse  incision 

close  to  its  junction  with  the  prostate  (Fig.  30).    Next  the  transverse  cut  in  the 

bladder  is  carried  across  the  trigone,  leaving  the 
upper  angles  of  the  trigone  intact  and  the  ure- 
ters  nndisturbed.  By  a  bhiiit  dissection  through 
the  wound  in  the  bladder  complete  the  exposure 
of  the  seminal  vesicles,  piek  up  the  vaša  defer- 
entia,  and  divide  them  as  high  as  possible.  Re- 
raember  that  the  vaša  deferentia  are  situated 
around  the  lower  end  of  the  ureters  and  these 
must  not  be  injured.  Then  separate  the  deep 
attachment  of  the  seminal  vesicles,  securing  the 
resulting  bleeding  points  by  clamps  or  ligatures. 
Remove  the  prostate,  seminal  vesicles,  and  al>out 
5  cm.  of  the  vaša  deferentia  in  1  piece.  Puli 
the  anterior  walls  of  the  bladder  down  and  form 
an  anastomosis  l)etween  the  anterior  part  of  the 
bladder  wound  and  the  divided  uKMnbranous 
urethra,  using  catgut  for  suturos  (Fig.  31). 
(^lose  the  rcst  of  the  vesical  wound  by  catgut 
sutures.     Introduee  through  the  penis  a  reten- 

tion  catheter.     Approximate  the  levator  ani  muscle  with  catgut  sutures  and 

properly  close  the  skin  wound  after  providing  for  drainage. 
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FiQ.  31. — Kepair  of  Bladder  Neck 

AND   iVNASTOMOHIft    WITH    DiVIDED 

Urethra. 
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COMMENT. — Siiprapubic  approach  to  a  vesical  and  prostatic  carcinoma  wiD  be 
of  service  only  as  a  palliative  operation  to  remove  a  certain  portion  of  carcinoma 
whieh  may  be  obstructing  the  vesical  neek  or  to  afford  suprapubic  drainage.  For 
further  consideration  of  carcinoma  in  this  locality  the  reader  is  referred  to  the  chap- 
ter  upon  Surgery  of  the  Bladder  (Vol.  IV,  Chap.  I). 

Fnlguration. — Fulguration  in  prostatic  carcinoma  has  been  of  but  little 
benefit.  In  such  cases,  however,  as  those  developing  profuse  hemorrhage,  some 
surgeons  claim  to  have  been  able  to  control  the  hemorrhage  by  application  of 
the  high-frequency  current.  From  my  own  experience,  however,  I  believe  it  to 
be  of  but  occasional  use. 

In  1912  I  carried  on  some  experimental  work  in  an  eifort  to  studv  the  action 
of  electrical  canterization  on  neoplasms.  The  research  was  conducted  at  the 
Laboratory  of  Dr.  Francis  Carter  Wood,  Director  of  the  Crocker  Cancer  Re- 
search. As  it  has  a  direct  bearing  upon  the  effects  which  high-frequency 
canterization  may  be  expected  to  exert  upon  carcinoma  in  any  location,  a  brief 
resume  of  the  findings  may  be  of  interest  in  this  connection.  Tumor-bearing 
large  white  rats  that  had  been  inoculated  subcutaneously  with  either  a  carcinoma 
of  high  virulence  or  a  sarcoma  were  used  as  material  for  experimentation. 
These  tumors,  as  the  result  of  repeated  transfcrs,  were  so  virulent  that  prac- 
tica]ly  ali  of  the  inoculations  were  successful.  The  first  series  of  experiments 
was  carried  out  upon  animals  in  whom  the  growth  was  in  the  subcutaneous 
tissue  of  the  abdominal  wall.  The  tumors  were  thoroughly  fulgurated  with 
bipolar  electrodes,  the  distance  between  the  poles  bcing  the  diameter  of  the 
tumor.  The  current  bumed  holes  in  the  skin,  and  the  tumors  were  loosened 
from  surrounding  tissue  and  fell  out.  The  tumor  material,  when  examined 
microscopicallv,  did  not  show  any  evidence  of  extensive  alteration ;  the  staining 
quaHties  of  the  cells  were  mere]y  somewhat  less  marked  than  in  normal  tissues. 
The  deduction  from  this  was  that  the  cells  were  not  much  burned.  Remnants  of 
the  neoplasm  could  be  found  at  the  site  of  the  tumor.  Ali  of  the  animals  died, 
and  death  was  not  due  to  the  extension  of  the  tumor.  The  lesions  found  were 
those  of  an  acute  enterocolitis  resembling  that  found  after  severe  and  extensive 
bums. 

In  a  second  series  the  animals  were  inoculated  with  carcinoma.  Some  of 
the  animals  died  immediatelv  after  the  cessation  of  the  application  of  the  cur- 
rent. In  the  ones  who  survived  the  operation  the  infected  surfaces  of  the 
granulating  tumors  had  become  clean,  though  the  tumors  were  extending  in 
growth.  From  a  verv  considerable  number  of  cxperiments  the  following  deduc- 
tions  were  made.  First,  that  the  current  is  not  entire]y  a  harmless  agent; 
second,  that  it  does  not  actually  char  the  tissues  very  exten8ively ;  third,  that  it 
does  not  effeet  extensions  outside  the  field  of  the  main  growth;  fourth,  its 
action  is  simp]y  that  of  an  easily  handled  cautery. 

This  concludes  the  present-day  operative  measures  which  may  be  employed 
in  dealing  with  the  various  forms  of  prostatic  disease.  The  dangers  and  diffi- 
culties  of  these  various  operations  will  next  be  outlined. 
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DANGEBS  AND  DIFFIOULTIES  OF  PROSTATIO  STTRGEBT 
AND  CAUSES  OF  FAILITBE 

OAUSES  OF   FAILimE 

The  following  factors  may  interfere  with  success  in  the  restoration  of 
function  by  operation:  (1)  Incoraplete  reraoval  of  the  obstruetion;  (2)  the 
introduetion  of  some  other  form  of  obstruetion  as  a  seqiiel  of  the  operation 
itself;  (3)  loss  of  voluntarv  control  of  urination;  (4)  injury  to  the  rectum; 
(5)  persistent  urinary  fistula;  (6)  failure  to  recognize  complicating  conditions, 
Buch  as  vesical  calculus,  ete. ;  (7)  loss  of  sexual  or  procreative  power. 

Inoomplete  Semoval  of  the  Obstruetion. — The  consensus  of  opinion  of  aH  au- 
thors  seems  to  be  that  a  return  of  obstnictive  symptom8  dne  to  ineoniplete  pros- 
tatic  removal  is  most  apt  to  follow  perineal  pro8tatectomy.  The  likelihood  of 
this  recurrence  is  remote  if  enucleation  has  been  properly  carried  out,  whether 
the  operation  is  done  by  suprapubic  or  perineal  approach. 

That  secondarv  operations  for  the  removal  of  re-formed  or  overlooked 
prostatic  outgro\\i;hs  fo]lowing  perineal  operation  are  not  uncommon,  may  be 
best  appreciated  by  a  careful  perusal  of  the  various  reports  upon  punch  opera- 
tions and  intra-urethral  prostatic  removals.  Among  the  reported  statistics  wc 
find  that  many  of  these  cases  have  been  subjected  to  a  prcliminarv  or  previous 
pro8tatectomy  without  complete  relief,  which  the  secondarv  opefation  aiforded 
them. 

The  Introduetion  of  Some  Other  Sort  of  Obstruetion  as  a  Sequel  to  the  Opera- 
tion.— Scattered  throiigh  the  literature  on  prostatcetoniv,  a  few  reported  cases  of 
stenosis  of  the  vesical  ontlet  fol]owing  operation  will  l)e  found.  Some  writers 
merelv  alludc  to  the  desirabilitv  of  an  occaaional  pasaago  of  a  sonnd  to  giiard 
against  possible  stricture  fomiation,  and  others  rcgard  this  as  an  unnecessarv 
precaution.  That  it  is  more  likelv  to  occnr  following  perineal  than  suprapubic 
operation  is  obvious.  Tn  the  suprapubic  operation  ali  the  operative  work  is 
carried  out  behind  the  posterior  lavor  of  the  triangular  li^anient;  therefore, 
stricture  forniation  in  the  urethra  is  almost  out  of  the  questioii.  When  it  occurs 
in  the  prostatic  urethra,  it  usuallv  follows  an  operation  undertaken  for  the 
relief  of  an  obstruetion  due  to  a  fibrous  collar  aurrounding  the  vesical  neck. 
I  have  seen  a  numbcr  of  auch  cases  which  required  secondary  operation  for 
relief. 

Loss  of  Voluntary  Control  of  the  Bladder. — Loss  of  voluntarv  control  fol- 
lowing  prostatcetoniv  seenis,  next  to  death,  the  most  tragic  result.  The  patient 
is  often  in  a  niuch  more  deplorable  state  from  incontinence  thim  he  ever  would 
have  been  from  retention.  And  it  is  que8tionable  if  a  patient  had  to  decide 
between  the  pernianent  use  of  a  catheter  or  the  permanent  wearing  of  a  urinal, 
whether  he  would  not  rc^sign  himself  to  the  increased  mortality  risk  of  the 
catheter  rather  than  accept  operation.     The  question  of  postoperative  inconti- 
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nence  of  urine  depends  absolutely  upon  the  preservation  of  the  integrity  of  the 
compressor  urethrap  muscle.  Tn  the  suprapubic  operation,  this  muscie  being 
outside  the  field  of  operation,  injnrj  to  it  is  a  gross  lapse  of  technic.  With 
the  perineal  operation,  however,  a  careless  or  faulty  dissection  oi  the  perineum 
may  prodiice  injnry  of  the  muscle  itself  or  interfere  with  its  enervation  to  such 
an  extent  that  its  functionating  power8  are  de8troyed.  This  is  one  of  the 
strongest  arguments  which  the  exponents  of  suprapubic  prostatectomy  have  aF 
a  justification  for  the  acceptance  of  their  teachings. 

Injury  to  the  Ecctum. — In  the  hands  of  a  skilled  surgeon,  injury  to  the 
rectum  should  never  occur,  and  it  is  only  with  the  perineal  operation  that 
danger  to  it  has  to  be  considered. 

Injury  to  the  rectum  usually  occurs  in  a  surgeon's  early  experience,  but  if 
the  operator  thoroughly  familiarizes  himself  with  the  dissection  of  the  perineum 
and  appreciates  the  importance  of  using  gentleness  and  čare  in  dissecting  the 
rectum  free  from  the  base  of  the  prostate,  it  is  a  simple  matter  to  avoid  this 
complication.  If,  however,  in  spite  of  ali  precautions,  the  rectum  is  tom  into 
during  the  course  of  perineal  prostatectomy,  the  rent  should  be  immediately 
repaired.  Do  not  make  the  mistake  of  trusting  to  nature  to  repair  it  by  granula- 
tion,  because  a  recto-urethral  fistula  will  alway8  result.  A  point  or  so  in  the 
repair  of  such  a  rent  may  be  pertinent:  A  purse-string  suture  of  catgut  is 
inserted  to  encircle  the  tom  opening  and  upon  tightening  this  suture  the  gap 
is  closed,  attention  being  directed  to  cause  the  tom  edges  of  mucous  membrane 
to  project  into  the  lumen  of  the  rectum.  Over  this  purse-string  suture  the 
muscular  wa]l  of  the  rectum  is  brought  together  by  a  series  of  Lembert  sutures. 
A  final  precaution,  which  should  never  be  omitted,  is  the  full  dilatation  of  the 
sphincter  ani  muscle  after  the  completion  of  the  prostatectomy. 

Persistent  Urinary  Fistula. — A  slow-healing  urinary  fistula  may  occur  after 
either  perineal  or  suprapubic  prostatectomy.  The  method  which  ensures  against 
its  occurrence  following  suprapubic.  operation  has  already  been  referred  to  in 
the  description  of  the  autlior's  operative  technic.  The  peraistence  of  urinary 
fistula  is,  as  a  rulc,  \vhether  perineal  or  suprapubic,  dne  largelv  to  the  fact  that 
an  obstinate  evstitis  is  present.  Treatment  directed  toward  clearing  up  this 
cvstitis  will  ha  ve  a  salutarv  effect  upon  the  rapiditv  of  healing  of  the  fistula. 
In  cases  of  loni^-standing  perineal  fistule?,  operation  offers  the  only  cure,  the 
operation  being  a  dissection  and  excision  of  the  fistulous  tract  with  subsequent 
drainap:c  of  the  bladder  by  means  of  an  indwelling  catheter. 

Failrire  to  Recognize  Complicating  Conditions. — Under  this  heading  I  would 
plače  faihirc  to  recognize  the  presence  of  small  calculi  in  the  bladder  and  the 
presence  of  diverticula  as  among  the  most  important.  A  thorough  search  of 
the  bladder  \vith  the  finger  should  never  be  omitted  at  time  of  operation  for 
fear  of  overlooking  some  small  fragment  of  stone.  In  regard  to  diverticula,  a 
different  situation  obtains.  In  a  collapsed  bladder  it  may  be  well-nigh  impos- 
sible  to  locate  them  merelv  bv  digital  examination.  This  at  once  brings  up  the 
queation  of  the  advisability  of  cystoscopy  prior  to  prostatectomv.   By  cystoscopy 
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one  can  at  least  be  suspicious  of  the  presence  of  diverticula  by  the  appearance  of 
their  characteristic  openings.  In  my  judgment,  a  carefullj  performed  cjstos- 
copy  should  never  be  omitted  prior  to  operation,  not  only  on  accoiint  of  the  in- 
formation  which  one  derives  concerning  intravesical  complications,  but  also  on 
account  of  the  knowledge  which  may  be  gained  concerning  the  cpnfiguration  of 
the  intravesical  portion  of  the  prostate.  Such  information  will  materially  aid 
in  determining  which  is  the  proper  type  of  operation  to  be  performed  to  relieve 
the  particular  form  of  obstniction.  WTiile  the  know]edge  of  a  diverticulum 
being  present  in  the  bladder  may  not  alter  oiir  judgment  as  to  the  advisability 
of  operation,  it  should  make  us  a  little  cautious  in  regard  to  the  ultimate  prog- 
nosis  as  to  the  degree  of  restitution  of  urinary  function  \vhich  we  give  our 
patients.  The  presence  of  a  diverticulum  of  any  considerable  size  may  be  the 
determining  factor  against  clearing  up  a  chronic  cvstitis  or  a  recurrent  calculus 
formation  in  the  bladder;  and  the  patient  may,  therefore,  be  quite  as  uncom- 
fortable  po8toperatively,  from  the  complications  produced  by  a  diverticulum, 
as  prior  to  the  operation,  even  though  the  obstruction  to  urination  has  been 
removed. 

L088  of  Sexnal  or  Frocreative  Power. — At  the  present  stage  of  our  knowl- 
edge,  we  believe  that  suprapubic  operation  carries  with  it  less  liabilitv  of  perma- 
nent  injury  resulting  to  the  ejaculatory  ducts  than  the  average  perineal  opera- 
tion. Fortunately,  in  most  of  our  patients  this  is  a  question  of  but  small  mo- 
ment, but  in  those  patients  whose  prostatic  symptoms  develop  in  the  early 
fifties  it  may  assume  a  position  of  importancc.  Another  difficulty  is  that  the 
type  of  urinarv  obstruction  usually  met  with  at  this  age  is  a  small  prostate,  a 
contracture  of  the  vesical  neck  or  a  bar  formation.  As  \vc  have  already  stated, 
these  are  the  cascs  which  are  best  haiidled  bv  some  iutra-urethral  procedure  or 
by  perineal  operation.  For  this  reaaon,  the  ejuculatorv  ducts  are  more  liable  to 
be  injured,  either  by  inflammatory  stenosis  follpwing  intra-urethral  procedure 
or  by  faultv  technic  of  the  perineal  operation.  Tt,  therefore,  behooves  us  to 
advocate  that  method  of  perineal  exposure  in  which  a  definitc  attempt  is  made 
toward  their  conservation.  Kegarding  sexual  vigor,  it  mav  be  we]l  increased 
after  suprapubic  prostatcctomv,  the  reason  for  it  being  tlic  relief  which  results 
from  the  removal  of  preasurc  on  the  seminal  ducts  following  the  operation. 

Vesioal  Atony. — Frever  clainis  that  residual  urine  should  never  be  pres- 
ent after  prostatcctomv,  provided  the  prostate  has  been  properlv  removed,  and 
that,  no  matter  hovv  long  or  liow  great  the  overdistcntion  of  the  bladder  has  been 
before  operation,  with  the  obstruction  removed  it  will  eniptv  itself  absohitely. 
The  theorv  of  this  mav  be  correct,  but,  practicallv,  miiuv  blachlers  whose  muscles 
have  becomo  dcgen(»rated  from  long  overdistcntion  re<iuirc  months  of  tirne  and 
much  treatment  before  an  approximation  of  their  nonnal  vigor  is  regained — 
sometimes  it  never  is.  Whotlier  there  is  or  is  not  such  a  condition  as  perma- 
nent  atonv  is  stili  an  open  (luestion.  Some  believe  in  the  existence  of  vesical 
atony  and  dilatation  of  the  upper  urinary  tract  without  the  presence  of  ob- 
structive  factors  or  nervous  disease.     For  this  reason  exhaustive  differential 
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diaguosis  should  be  resorted  to  before  operation  is  considered  in  those  cases 
where  there  is  the  slightest  doiibt  as  to  the  prostate  forming  the  obstructive 
factor. 

DANGEBS  OF  PBOSTATECTOMV 

The  chief  dangers  of  prosta teetomy  are:  (1)  shoek;  (2)  hemorrhage;  (3) 
uremia;  (4)  septicemia;  (5)  bronchitis  and  pneiimonia;  (6)  cerebral  hemor- 
rhage and  thrombosis;  (7)  pulmonarv  embolism. 

Shock. — The  possibilitv  of  shock  following  an  operation  for  removal  of  the 
prostate  can  be  materiallv  lessened  by  careful  preparation  of  the  patient  before 
operation,  by  wise  selection  of  the  anesthetic,  by  rapid  operation  and  attention 
to  the  details  of  operative  technic,  as  already  outlined.  The  niortality  of  the 
operation  from  shock  is  almost  negligible.  A  number  of  elements  beside  the 
operation  itself  enter  into  the  prodiiction  of  shock.  The  phvsical  state  of  the 
patient  prior  to  the  administration  of  the  anesthetic  is  a  factor.  Everything 
possible  shonld  be  done  toward  eliminating  any  terror  which  the  patient  may 
have  of  operation.  A  quieting  injection  of  morphin  and  scopolamin  an  hour 
before  operation  aids  greatly  in  helping  the  patient  to  approach  operation  in  a 
tranquil  frame  of  mind.  Ali  timc-consnming  details,  snch  as  filling  the  bladder, 
stcrilizing  the  skin,  arrangement  of  towels  and  sterile  sheets  on  the  patient, 
shoiild  be  perfonned  before  the  anesthesia  is  commenced. 

Hemorrhage. — The  varions  methods  to  be  employed  for  controlling  hemor- 
rhage at  tinie  of  operation  have  already  been  outlined  imder  operative  technic. 
It  is  the  cnstom  \vith  many  surgeons  to  use  continuous  irrigation  of  the  bladder 
following  operation.  I  believe  that  such  continuous  irrigation  may  so  mask  the 
actual  amount  of  hemorrhage  wliich  a  patient  may  have  that  it  is  unwise  to 
emp]oy  it.  It  seems  safer  to  allov^r  clots  to  form  and  thus  check  oozing,  rather 
than  to  tako  the  risk  of  dislodging  them  and  exciting  prolonged  bleeding  by 
constant  irrigation.  Secondarv  hemorrhage  may  take  plače  a  week  or  10  dajs 
after  operation,  and  it  is  usually  due  to  sepsis  or  to  over-exertion  on  the  part 
of  the  patient.  In  regard  to  the  treatment  of  secondary  hemorrhage,  should  it 
occur,  if  flushing  of  the  bladder  with  hot  saline  solution  does  not  immediatelv 
check  the  bleeding,  no  time  should  be  wasted  but  the  patient  should  immediately 
be  placod  under  an  anesthetic  and  the  prostatic  cavity  thoroughly  packed  and 
a  drainage  tube  re-inserted  into  the  wound.  This  applies  equally  whether  the 
operation  has  been  performed  perineally  or  suprapubically. 

TTremia. — The  occurrcnce  of  postoperative  uremia  usually  indicates  that 
the  patient  has  not  received  careful  preparation  before  operation.  The  cases 
wli()  die  from  anuria,  as  a  nile,  belong  to  that  class  of  prostatiques  suffering 
from  overdiatendcd  bladder  and  in  whom  no  infection  of  the  bladder  had  taken 
plače.  Such  a  patient,  in  my  judgment,  is  ahvavs  the  poorest  operative  risk, 
and  requires  a  more  prolonged  preparatorv  treatment  before  operation  is  under- 
taken.  The  anuria  is  usuallv  produced  bv  a  nephritis  plus  sepsis,  and  it  is 
usuallv  found  that  in  patients  in  whom  a  mild  degree  of  cystitis  has  exiBted  for 
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some  tinic,  an  acqiiired  imnuniitv  to  the  effccts  of  iiifection  lias  resulted,  and,  as 
a  nile,  thev  do  better  after  operation  tlian  tliosc  in  Avliom  the  bladder  is  abso- 
hitelj  sterile. 

Patients  who  have  not  acquired  such  immiinity  before  operation,  and  who 
are  in  addition  snffering  from  renal  disease,  are  more  apt  to  develop  acute  ex- 
acerbations  of  the  disease  when  postoperative  septic  absorption  takes  plače.  Two 
conditions  are  probablv  responsible  for  any  pre(*xisting  immiinity  to  the  dangers 
of  postoperative  absorption,  namely,  the  blocking  of  the  Ivmphatics  by  a  long- 
contimied  cystiti8  and  the  prodnction  of  antibodies  within  the  individual. 

Bronehitis  and  Pneumonia. — Tn  operating  upon  patients  snffering  froni 
chronic  bronehitis  the  qiiestion  of  choice  of  anesthetie  is  all-important,  spinal 
anesthesia  being  unqiiestionably  the  anesthetie  of  election. 

Cerebral  Hemorrhage,  Thrombosis,  Pnlnianary  Embolism. — Tn  gnarding 
against  the  possible  occnrrence  of  these  postoperative  eoniplications,  the  follow- 
ing  waming  is  given :  T\vo  of  my  patients  who  suocinnbed  to  embolism  had  had 
indwclling  cnthetors  inserted  shortlv  after  operation  in  an  effort  to  cxpedite 
wound  healing.  In  both  instanees  the  eatheters  \vere  not  well  toleratod  and 
induced  very  considerable  vesical  spasm.  I  believe  that  during  the  straining 
prodiiced  bv  these  spasms,  clots  werc  foreed  ont  of  the  pelvic  veins  into  the 
general  circiilation,  with  conseqnent  death.  For  these  reasons  it  seems  that  the 
use  of  the  indwelling  catheter  immediatelv  after  operation  shonld  not  be  insti- 
tuted  untilsnfRcient  tirne  has  elapsed  for  the  blood-clots  in  the  vessels  to  become 
well  organized.  This  argument  also  applies  to  the  (juestion  of  inmicdiate  closure 
of  the  bladder  and  snprapubic  woiind  in  an  effort  to  obtain  primary  nnion, 
draining  by  the  nse  of  indwelling  eatheters  onlv.  Althongh  it  is  occasionally 
possible  to  obtain  primarv  iinion  by  such  a  procedure,  the  added  postoperative 
danger  produced  by  an  indwelling  catheter  inserted  at  aii  early  period  is  scarcely 
justified. 
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CHAPTER   XV 

OPEBATIONS  UPON   THE  UEINARY  BLADDEB 
J.  Bentlet  Squieb 

GENEBAL   CONSIDERATIONS 

The  surgical  approach  to  the  bladder  is  by  way  of  a  suprapubic  incision  or  a 
perineal  section.  Eitlier  one  of  these  procedures  is  a  preliminarv  step  to  ali 
vesical  operatioiis.  Operations  upon  the  bladder  are  designed  to  meet  4  main 
surgical  indications. 

A.  Operations  to  institute  vesical  drainage. 

B.  Operations  upon  intra-  or  extravesical  lesioi 

C.  Operations  for  exci8ion,  resection,  or  plastic  repair  of  the  bladder. 

D.  Operations  for  the  correction  of  associatcd  or  seeondarv  vesical  condi- 
tions. 

The  institution  of  bladder  drainage  is  bv  far  the  most  common  operative 
procedure,  and  urinary  retention  is  the  most  frequent  condition  nccessitating 
it.  Vesical  drainage  is  necessarv  as  a  means  of  relicving  retention  dne  to,  or 
assoeiated  with,  strieturo,  hvpertrophic  prostato,  ('ontracture  of  the  vosioal  uock, 
malignancv,  and  acute  inflammatorv  conditions  of  the  prostate  and  rectum.  In 
infective  conditions  incident  to  the  presencc  of  calcuH,  acute  cvstitis,  trigonitis, 
and  malignant  nooplasms  the  institution  of  temporarv  or  permanent  drainage  is 
the  essential  element  in  the  operative  procedure. 

In  the  niildest  forms  of  urinarv  retention  simple  catheterization  will  be  the 
onlv  procedure  indicated,  while  in  the  true  organic  occlusive  processes  in  the 
neighborhood  of  the  internal  urinarv  meatus  a  more  ext(MHled  operation  \vill  bo 
domanded.  The  siniplest  operation  for  drainage  of  the  bladder  is  paracentesis 
vesicie,  and  the  most  thorough  and  efficient,  either  the  suprapubic  or  perineal 
cy8totomy. 

Suprapubic  cvstotomv  is  an  operation  in  itself,  but  is,  in  addition,  the  first 
step  in  aH  operations  making  a  suprapubic  approach  to  the  intorior  of  the  blad- 
der. It  offers  a  means  of  thorough  exploration  of  the  bladder  and  is  the  best 
exposure  for  any  iutravesical  pathologv.     Tn  cystorrhaphy  of  the  bladder  for 
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nipture,  whether  the  rent  is  intraperitoneal  or  extraperitoneal,  a  primarj 
cy8totomy  is  essential  for  proper  orientation  and  repair,  as  well  as  for  the  estab- 
lishment  of  drainage.  In  suprapnbic  prostatcctoniy  the  approaeh  for  intra- 
urethral  enncleation  and  siibscqiient  drainage  is  by  way  of  a  suprapnbic  cystot- 
oniy.  In  some  cases  of  contraeture  of  the  vesieal  neck  divnlsion  or  division  of 
the  anomaloiis  constriction  is  best  obtained  by  this  nieans.  Retrograde  cathe- 
terization  is  a  rare  indication  for  suprapnbic  cystotomy. 

Under  extirpative  operations,  cystectomy,  either  partial  or  complete,  em- 
braces  3  distinct  surgical  conditions:  neoplasms,  diverticula,  and  cysts.  For 
practical  purposes  ali  vesieal  neoplasms,  even  when  hi8tologically  benign,  may 
be  considered  potentially  malignant  on  acconnt  of  the  very  marked  tendency  for 
benign  tumors  to  undergo  a  malignant  change.  A  tumor  may  be  benign  on 
exei8ion  and  upon  incomplete  extirpation  recur  as  a  malignant  tumor.  It  miay 
be  stated  that  if  any  operative  treatment  is  undertaken  for  the  extirpation  of 
vesieal  tumors,  the  correct  surgical  dictum  is  that  ali  operative  vesieal  tumors 
shonld  be  considered  malignant.  Albarran's  statement  (1)  that  "ali  vesieal 
tumors  are  malignant  or  likely  to  become  so"  is  essentially  correct.  In  sub- 
stance, then,  cystectomy  is  to  be  considered  radical  where  efforts  at  cure  are  at- 
tempted.  Increasing  experience  emphasizes  the  fact  that  any  measures  short 
of  radical  through  extirpation  are  both  futile  and  unwarranted.  The  operative 
procedure  must  be  a  measure  that  will  remove  the  tumor  en  masse  with  or  with- 
out  the  aid  of  actual  cauterization.  Anything  in  the  nature  of  a  palliative 
operation  for  tinnors  of  the  bladder  will  be  onlv  a  drainage  operation  or 
cysto8tomy.  In  benign  papillomata  the  intravesical  application  of  the  Oudin 
high-frequency  current  has  given  better  results  than  the  simple  suprapnbic 
excision. 

Diverticula  demand  special  treatment  and  the  application  of  modified  forms 
of  technic,  depending  upon  their  size,  disposition,  and  associated  anatomical 
topographv.  Plastic  resection  in  some  form  or  other  will  be  in  many  cases  the 
onlv  technic  applicable,  while  complete  excision  will  be  the  operation  of  elec- 
tion  \vhere  possible.  Rarelv  there  may  be  cysts  within  the  bladder  or  connected 
witli  its  \vall,  such  as  implantation  hvdatid  cvsts.  The  treatment  of  this  rare 
eondition  \vill  demand  the  application  of  a  special  form  of  surgical  technic 
doponding  upon  the  vesieal  or  peritoneal  attachment  of  the  cvst,  and  raay 
necessitate  either  an  intraperitoneal  or  extraperitoneal  operation  or  a  com- 
bination  of  both  methods. 

The  surgical  treatment  of  the  associated  conditions,  such  as  hcmia  of  the 
bladder.  cystocele,  vesicovaginal  fistula,  ctc,  is  considered  under  their  respective 
chapters. 

GENERAL   ANATOMV 

The  bladder,  being  a  hollow  muscular  organ  \vith  alternate  periods  of  dis- 
tention  and  contractioii,  is  subject  to  considerable  variation  in  shape,  position, 
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and  peritoneal  reflection.  The  disposition  of  the  peritoneiim  under  natural  and 
artificial  conditions  of  retention  and  distention  is  the  main  siirgical  considera- 
tion,  for  npon  the  mobilization  of  the  peritoneum  nnder  various  conditions  of 
distention  are  foiinded  ali  of  the  snprapubic  extraperitoneal  operativc  pro- 
cedures.  In  an  adult,  under  normal  conditions,  the  bladder  is  in  the  anterior 
portion  of  the  trne  pelvis  and  the  apex  or  summit  with  its  serous  covering  is 
just  behind  or  just  below  the  superior  margin  of  the  sjmphvsis.  In  children 
the  bladder  is  partiallv  an  abdominal  organ,  and  the  apox  is  about  2.5  cm. 
above  the  level  of  the  superior  border  of  the  sjTnphvsis.  As  the  bladder  becomes 
distendod,  the  shape  becomes  more  nearlv  oval,  and  the  apex  rises  out  of  the 
pelvis  into  the  abdominal  cavitv.  Coincidentallv,  the  peritoneum  is  elevated 
and  draws  away  from  the  lower  abdominal  \vall,  loaving  the  lower  half  of  the 
superior  surface  of  the  bladder  immediatelv  above  the  svniplivsis  without  iiiter- 
vening  peritoneum.  The  extent  of  the  peritoneal  separation  is  directlv  pro- 
portionate  to  the  degree  of  distention,  for  \vheii  the  summit  of  the  bladder  is 
midway  between  the  na  vel  and  the  svniphvsis  there  is  expose(l  about  5  to  7 
cm.  of  free  non-peritonized  bladder  surface.  The  amount  of  fluid  necessary 
to  bring  this  about  is  roughly  000  c.  c. 

Extending  from  the  apex  to  the  navel  is  a  fibrous  band,  covcred  on  its  under 
surface  by  the  peritoneum  and  known  as  the  urachus.  It  is  a  defiuite  landmark 
and  offers  a  ready  means  of  identifying  the  summit  of  the  bladder.  The  pres- 
ence  of  the  urachus  prevents  the  bladder  from  descending  much  below  the 
superior  level  of  the  symphYsi8.  Upon  division  of  the  urachus,  the  bladder, 
incased  as  it  is  in  loose  connective-tissue  reticulum,  is  capable  of  exteusive  oper- 
ative  mobilization.  From  the  navel  on  eacli  side  of  the  urachus  there  arise  2 
fibrous  bands,  representing  the  obliterated  hypogastric  arteries,  which  pass 
downward  as  divergent  cords  to  the  lateral  walls  of  the  pelvis.  lu  the  adult 
male  the  peritcmeum  extends  down  from  the  summit  of  the  bladder  into  the 
rectovesical  pouch  and  extends  over  the  superior  aapects  of  the  semiual  vesicles, 
vaša  deferentia,  and  lower  ureters  to  be  reflected  upon  the  rectum.  In  the  adult 
female  the  peritoneum  extends  from  the  summit  of  the  bladder  to  about  the 
level  of  the  internal  os  and  is  then  reflected  over  to  the  anterior  surface  of  the 
u  tenis. 

The  relation  of  the  vas  deferens  to  the  ureter  is  a  valuable  landmark  in  the 
jurgical  topographv  of  the  base  of  the  bladder,  for  it  offers  the  best  means  of 
readily  and  easilv  locating  the  terminal  ureter.  The  ureters,  under  ordinarv 
conditions,  are  firmlv  fixed  to  the  peritoneum,  and  thev  enter  the  postero-inferior 
surface  of  the  bladder  about  2  cm.  from  the  mesial  plane.  The  vas  deferens 
runs  backward  and  inward,  extraperitoneally,  to  enter  the  true  pelvis,  and  is 
continued  from  before  backward  and  from  above  downward  and  inward,  to  the 
inner  side  of  the  seminal  vesicles.  It  passes  the  obliterated  hvpogastric  artery 
on  its  inner  side,  and  about  7  cm.  lower  down  is  crossed  by  the  ureter,  just  as  the 
ureter  enters  the  bladder.  The  ureter  then  is  posterior  and  external  to  the  vas 
deferens  (Fig.  1). 
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Tho  prevesical  space  of  Retzius  is  the  area  between  the  peritoneal  reflection 
and  the  siiperior  margin  of  the  8yinphy8i8  and  lies  anterior  to  the  bladder  and 
posterior  to  the  s\Tnphysis.  It  is  filled  by  a  loose  connective-tissue  reticulum 
and  lobules  of  fat  and  communicates  laterallv  with  the  general  extrap6ritoneal 
space. 

The  base  of  the  bladder  is  boiinded  by  3  natural  orifices  which  fonn  an 
equilateral  triangle,  2.5  cm.  to  the  side.     Between  the  2  ureteral  orifices  is  a 
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Fig.  1. — Mal£  Pelvic  Oroans  apter  Removal  of  the  Left  Pelvic  Wall,  Showino  the  Relation 
OF  THE  Terminal  Ureter  to  Vas  Defbrens  and  Seminal  Vesicle.  The  urinary  bladder  mod- 
erately  diijtended.     (After  Spalteholz.) 


bridge  of  tissnc,  the  so-called  interureteric  ligament.  Immcdiately  posterior  to 
this  is  the  basal  prostatic  pouch  or  bas-fond.  The  base  of  the  bladder  is  firmlv 
attached  to  the  rectiim  in  tlie  male  and  to  the  anterior  wall  of  the  vagina  and 
eervix  in  the  female.  It  is  covered  by  thin,  non-rugated  mucous  membrane, 
much  more  vascular  than  the  adjacent  bladder  mucosa. 

The  internal  iirinarv  meatus  is  do^vnward   and  backward  about  2.5  cm. 
from  the  posterior  surfacc  of  the  svmphvsis  and  about  5  to  6.5  cm.  from  the 
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perineum.  The  meatus  and  the  base  of  the  bladder  are  practicallj  fixed  points, 
regardless  of  changes  in  the  shape  of  the  bladder  from  disteution.  The  base  of 
the  bladder  niay  be  raised  to  a  slight  extent  by  distending  the  reetum  with  free 
fluid  or  by  means  of  a  dilating  bag  with  a  capacity  of  250  to  300  c.  c.  Although 
the  base  may  be  thus  elevated  to  a  very  slight  extent,  there  is  no  corresponding 
elevation  of  the  siiperior  surface  of  the  bladder.  A  Trendelenburg  position, 
however,  will  allow  the  intestines  to  gravitate  toward  the  upper  abdomen  and 
bring  about  an  elevation  of  the  siiperior  vesical  surface,  thus  cxposing  about  5 
cm.  of  non-peritonized  bladder  and  allowing  a  suprapubic  cystotomy  to  be 
accomplished  without  difficulty. 

The  anterior  fixation  of  the  bladder  is  by  means  of  the  puboprostatic  liga- 
ments,  1  on  each  side  of  the  mesial  plane.  Thev  spring  from  the  posterior  sur- 
face of  the  pubes  and  pass  directlv  back  and  downward  to  become  attached  to 
the  bladder  and  prostate.  Ali  operative  proeedures  on  the  bladder  should  pre- 
serve  this  pubovesieal  attachment,  as  an  impairment  of  its  anatomical  integrity 
results  in  delayed  hcaling  and  increased  opportunitv  for  infcction. 


PREPARATION   FOR   OPERATION 

The  preparation  of  a  patient  for  operation  embraces:  preparation  of  the 
patient  himself,  preparation  of  the  field  of  operation,  and  ancsthesia. 

a.  Preparation  of  the  Patient. — The  preparation  of  the  patient  will  depend 
iipon  the  priniary  operative  iiidication.  If  it  is  a  čase  of  aoute  retention,  no  pre- 
liininary  preparation  of  the  patient  is  possible,  as  the  operation  is  usiially  an  emer- 
gency  procedure  an<l  the  pathological  condition  acts  as  a  bar  to  pre-operative  bladder 
lavago.  In  other  cases,  when  tirne  of  operation  is  not  imperative  and  there  is  no 
obstruction,  or  a  c.vstitis  is  i)resent  without  blet^ling,  the  degree  of  sepsis  niay  be 
very  markedly  diminished  by  a  preliminary  course  of  eatheterizations  with  bladder 
lavage.  The  bladder  is  catheterized  every  4  hours  and  washcHl  out  with  a  saturated 
solution  of  boric  acid,  while  iirotropin  0.50  gni.,  every  4  hours  is  usually  administered 
by  mouth.  The  actiou  of  the  urotropin  is  greatly  enhance<l  l)y  the  addition  of  sod  i  um 
benzoate  0.50  gm.  every  4  hours. 

The  blood-pressure  is  takcn,  the  cardiovascular  systeni  inquircd  into,  and 
such  stimulants  as  nuiv  be  neoessary  are  given.  The  indcx  of  rcnal  elimination 
is  detemiined  by  the  phthalein  test  and  a  24-hour  urinarv  specimen  examined. 
Twenty-foiir  hours  previous  to  operation  the  patient  is  given  a  cathartic.  My 
own  choice  is  castor  oil,  30  to  50  c.  c.,  as  it  produces  a  complete  evacuation  of 
the  bowel8  without  a  secondary  distention.  Jn  the  niorning  of  the  dav  of  op- 
eration 1  or  2  eneniata  of  alx)ut  500  c.  (\,  usuallv  of  s()a])su(]s,  are  given  in 
order  to  cleanse  the  lo\ver  bowel.  The  patient  is  alloNvcd  fluids  up  to  1  hour 
previous  to  operation.  If  the  patient  shows  a  degi*ee  of  desiecation  or  an  appar- 
ent  lack  of  fluids,  ho  is  given  1,000  c.  c.  of  the  fo]lo\ving  solution  bv  proctoclysis : 

normal  saline,  1,000  c.  c. ;  wliiHkey,  15  to  oO  c.  c. ;  strvclinin  sulphate,  .00 1  gm. 
47  C 
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b.  Freparation  of  the  Field  of  Operation. — Time  permitting,  the  abdomen  is 
shaved  the  night  before  the  operation  and  no  further  preparation  of  the  opera- 
tive  field  takes  plače  until  the  patient  is  upon  the  table.  When  the  čase  is  ur- 
gent,  the  patient  is  shaved  without  the  addition  of  water,  usually  using  alcohol 
as  a  fluid  medium  for  the  shaving.  Upon  the  operating  table  the  abdomen  is 
8wabbed  with  a  solution  consisting  of  crystal  iodin  1  gm.,  benzin  1,000  c.  c,  the 
field  wiped  dry,  and  a  3  per  cent.  tincture  of  iodin  (made  fresh  weekly)  applied. 
The  bladder  is  distended  with  saturated  solution  of  boric  acid  to  the  extent  of 
300  to  500  C.  C.  The  catheter  may  be  left  in  situ,  but  is  usually  withdrawn, 
and  tied  firmly  around  the  penis  to  retain  the  fluid  within  the  bladder  during  the 
anesthetization.  Ali  of  these  procedures  are  carried  out  before  the  anesthesia 
is  started. 

C.  Anesthesia. — As  a  preliminary  to  operation,  the  patient  is  given  1  hour 
before  operation  a  hypodermic  injection  consisting  of  morphin  sulphate  .015 
gm.,  scopolamin  hydrobromid,  .0005  gm.  For  operations  of  short  duration  I 
have  found  the  nitrou8-oxid-gas-oxygen  sequence  very  satisfactory.  For  more 
prolonged  operations  I  have  been  better  pleased  with  gas  and  ether.  With  either 
form  of  anesthesia  the  technic  of  anoci-association  is  an  adjunct  of  value.  For  a 
simple  suprapubic  cy8totomy,  when  the  operation  is  undertaken  for  stone, 
pedunculated  tumor,  or  for  drainage  only,  it  can  be  performed  painlessly  under 
local  anesthesia.  I  have  been  in  the  habit  of  using  the  3  standard  solutions  of 
Schleich,  and  my  results  have  been  uniformly  satisfactory.  Novocain  in 
strengths  from  %  to  3  per  cent.  is  also  efficient.  A  number  of  wheals  are  pro- 
duced  in  the  line  of  the  proposed  incision  with  solution  No.  1  (Schleich).  The 
subcutaneous  tissue  and  fascial  covering  are  infiltrated  with  No.  2,  while  the 
prevesical  space  and  the  wall  of  the  bladder  are  thoroughlv  infiltrated  with  No. 
2  or  No.  3.  If  pain  is  to  be  obviated,  the  cutting  instruments  must  be  very 
sharp,  the  manipulations  gentle,  and  traction  avoided. 


INSTRUMENTS 

The  instruments  required  are :  scalpels,  2,  full-bellied ;  scissors,  Mayo  pat- 
tern,  straight,  curved,  blunt,  and  sharp ;  thumb  f orceps,  long  and  short,  dissect- 
ing,  and  toothed;  retractors,  Parker,  Fritsch's,  large  and  small,  Tuffier's,  Bal- 
four's,  and  flexible;  sponge  holders,  4,  Foerster^s,  Roosevelt  Hospital  type; 
needle  holders,  3,  2  Hegar  and  1  Richter ;  Wappler  head  light ;  lithotomy  f  or- 
ceps; lithotomy  scoop;  hemostats,  12,  Rochester-Kelly,  short;  12,  Ochsner- 
Mayo ;  intestinal  forceps,  2  Barrett^s,  6  Allis ;  stone  searcher ;  lithotrite,  3  sizes ; 
aspirators  or  washing  bottles,  3;  washing  tubes;  catheters;  metal  sounds;  irri- 
gating  or  piston  syringe  (150-200  c.  c.)  ;  paracentesis  trocar  and  cannula;  record 
syringe  (10  c.  c.)  ;  Paquelin  and  galvanocautery ;  large  eye,  round  point,  Mayo 
or  Schroeder  tissue  needles;  Keith  triangular  point  abdominal  needles;  full 
curved,  cutting  edge,  surgical  needles. 
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PARAOENTESZS  VESIOiE 

Sesoription. — An  emergencj  or  temporary  expedient  for  relieving  acute 
urinary  retention.  The  bladder  is  entered  by  means  of  a  trocar  and  cannula 
or  aspirating  syringe  immediately  above  the  8ymphy8i8. 

Teclinic  of  Operation. — The  diagnosis  must  be  confirmed  by  percussion 
and  palpation,  and  the  area  of  urinary  distention  accurately  determined.  The 
point  of  puncture  is  in  the  median  line  just  above  the  symphysis  of  the  pubes. 
The  cannula  should  have  a  caliber  about  equal  to  a  20  F.  eatheter  and  should 
have  a  slight  curve.  If  a  syringe  is  used,  a  needle  of  about  14  mm.  bore  and  10 
cm.  in  length  is  very  satisfactory.  The  trocar  and  cannula  are  grasped  in  the 
right  hand,  with  the  concavity  downward,  and  the  inclex  finger  is  extended  along 
the  shaft  of  the  cannula  in  order  to  act  as  a  guard  against  too  deep  penetration. 
The  point  of  puncture  is  preferably  infiltrated  with  novocain  1  per  cent.  and 
the  skin  nicked  with  a  sharp  scalpel  and  the  linea  alba  steadied  by  counter- 
traction  upward  with  the  left  hand.  The  instrument  is  plunged  downward  and 
backward  with  a  quick  wrist  movement,  perforating  the  inter\'ening  tissue  of 
the  prevesical  space.  The  distance  of  insertion  of  the  instrument  will  vary 
with  the  thickness  of  the  abdominal  wall.  The  trocar  is  removed  and  the  urine 
alIowed  to  drain  off.  After  withdrawal  of  the  urine,  the  cannula  may  be  with- 
drawn  or  left  for  a  short  time  in  situ.  If  the  bladder  is  to  be  drained  in  this 
manner  for  a  few  days,  a  better  procedure  is  to  pass  a  15  to  18  F.  rubber 
eatheter  along  the  cannula  into  the  bladder  and  withdraw  the  cannula  over  the 
eatheter.  The  eatheter  is  fixed  in  place  by  adhesive  plaster  or  a  transfixion 
suture  through  the  skin. 

This  is  an  oxcellent  procedure  for  relieving  the  bladder  of  overdistention  and 
maintaining  drainagc  during  the  Bub8equent  reactive  stage  of  acute  vesieal  conges- 
tion.  After  long-continuod  retention  the  withdrawal  of  urine  must  not  be  too  rapid  in 
order  to  avoid  hemorrhage  into  the  bladder  from  acute  congestion.  Under  the  circum- 
stances  it  is  wi8e  to  leave  a  small  amount  of  urine  in  the  bladder  either  by  withdrawing 
the  cannula  or  elamping  oflF  the  eatheter  with  a  hemostat. 

Upon  removal  of  the  cannula  or  eatheter  the  wound  is  sealed  with  cotton  and 
collodion.  This  procedure  is  one  of  expediency  onlv,  and  should  not  be  used 
as  an  efficient  means  of  drainage.  It  should  not  be  used  at  greater  length  than 
3  or  4  days,  which  is  about  the  limit  of  toleration  by  the  bladder. 


07ST0T0BI7 

a.  Suprapubic. 

L     Longitudinal  or  vertical  incision. 
n.     Transverse  or  horizontal  incision. 

b.  Perineal  (page  700). 
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C.     Vaginal  (page  727). 

Cystotomy  simply  means  incision  of  the  bladder.  It  is  necessarilj  the  first 
step  in  any  operative  procedure  directed  against  the  bladder.  The  perineal 
route  per  se  is  more  comfortable  for  the  patient.  For  ali  other  desiderata  the 
suprapubic  method  is  miich  to  be  preferred.  For  vesical  calculus  in  the  female, 
a  vaginal  eystotomy  by  incision  of  the  vesicovaginal  septum  is  superior  to  any 
other  method.     (Kelly  14.) 

SUPBAPUBIO  CnrSTOTOMT 

Sesoription. — Extraperitoneal  incision  of  the  bladder  immediately  above  the 
8ymphysis  through  the  prevesical  space  and  below  the  peritoneal  reflection. 

Indications. — 1.  To  provide  drainage  for  urinary  obstruction  incident  to 
hypertrophic  prostate,  contracture  of  the  vesical  neck,  strictnrc,  etc. 

2.  To  provide  drainage  for  infective  conditions  such  as  cystitis,  trigonitis, 
tuberculosis,  malignancy. 

3.  To  remove  calculi  and  foreign  bodies. 

4.  For  partial  or  complete  extirpation  of  vesical  neoplasms. 

5.  To  afford  a  means  of  visual  and  digital  exploration  of  the  bladder  or 
retrograde  catheterization. 

G.     As  a  preliminary  procedure  for  cystorrhaphy  for  rupture  of  the  bladder. 
Surgical  Landmarks. — The  surgical  landmarks  are  as  follows:    Umbilicus, 
superior  margin  of  the  symphysis,  and  linea  alba. 

LONOITUDINAL  InCISION 

Incision. — The  incision  is  made  in  the  median  line  from  the  superior  margin 
of  the  s\Tnphysis  upward  about  7  to  10  cm.  The  line  of  incision  may  be  ex- 
tended  upward,  toward  the  navel,  as  desired  or  indicated. 

Technie  af  Operation. — step  i. — The  skin,  superficial  and  deep  fascia 
are  divided.  The  antcrior  sheath  of  the  left  rcctus  is  dividcd  in  a  longitudinal 
direction  close  to  the  linea  alba.  The  pyramidalis  muscle  is  retracted  or  cut  as 
it  is  inserted  along  the  linea  alba.  The  recti  muscles  are  retracted,  exposing  the 
semilunar  fold  of  Douglas  and  the  peritoneum  with  properitoneal  fat. 

STEP  2. — By  means  of  gauze  dissection  the  peritoneum  is  gently  pushed 
back  and  up  out  of  the  field.  The  bladder  is  readily  recognized  by  the  urachal 
attachment  at  the  apex  or  summit,  by  the  blue  pink  color,  by  the  longitudinal 
muscle  fibers,  by  the  fluctuant  quality,  and  by  the  branched  prevesical  veins. 
The  surrounding  tissues  are  protected  and  prolapse  of  the  peritoneal  reflection 
is  prevented  by  adequate  walling  off  with  a  gauze  roll.  Some  surgeons  simplv 
prevent  the  peritoneum  from  rolling  down  by  means  of  a  fairly  broad  retractor 
and  do  not  wall  off  the  surrounding  tissue. 

STEP  3. — The  bladder  may  be  grasped  by  2  single  tenacula,  or  2  traction 
sutures  may  be  passed  through  the  muscular  coat.     The  sutures  and  tenacula 
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are  usuallj  placed  at  the  midpoint  of  the  expo8ed  bladder  and  about  1  cm.  f rom 
the  proposed  line  of  incision.  The  bladder  is  opened  by  a  quick  thrust,  the 
back  of  the  ciitting  edge  of  the  scalpel  carrying  the  index  finger  with  it  into 
the  bladder.  The  finger  acts  as  a  hook  to  elevate  the  bladder  and  the  in- 
ciaion  is  enlarged  downward  or  iipward,  as  may  be  desired.  My  own  preference 
is  to  avoid  hook  and  traetion  ligatures  and  enter  the  bladder  as  indicated.  Af ter 
the  bladder  incision  is  corapleted  (it  should  be  at  least  5  cm.  in  length),  the  cut 
edges  of  the  bladder  wall  are  grasped  by  Allis  clamps,  1  on  each  side.  After 
carrying  out  the  main  surgical  indication  the  bladder  is  closed. 

If  the  cy8totoiny  is  perfomied  for  calculus  and  the  bladder  is  rea8onably  clean  and 
no  undue  traumatism  has  been  inflicted,  the  bladder  is  closed  without  drainage;  if, 
however,  the  bladder  is  infected  or  has  been  subject  to  any  undue  amount  of  trauma, 
or  if  there  is  evidence  that  the  bleeding  is  continuing,  or  if  drainage  is  demanded 
per  se,  the  closure  must  allow  for  adequate  drainage. 

The  vesical  incision  is  approximated  by  a  Connell  suture  of  No.  2  plain  or 
iodized  gut.  It  is  preferable  to  begin  at  the  lower  angle,  pass  the  first  stitch, 
and  leave  1  end  of  the  suture  long  to  act  as  a  traetion  suture. 

When  no  drainage  is  considered  neces8ary,  the  incision  is  closed  throughout 
its  length  and  then  reinforced  by  a  Cushing  or  continuous  Lembert  suture  of 
No.  1  chromic  gut.  When  drainage  is  necessary,  the  drainage  tube  (Freyer  or 
Marion)  is  placed  at  the  upper  or  highest  point  of  the  bladder.  The  tube 
should  have  a  diameter  of  at  least  1.5  cm.  and  should  be  inserted  about  3  to 
5  cm.  within  the  bladder;  it  should  have  an  eyo  1  cm.  from  the  bladder  end, 
and  in  no  way  should  the  end  of  the  tube  impingc  upon  tho  base  of  the  bladder. 
A  transfixion  suture  of  plain  gut  No.  2  is  passcd  tlirough  tho  bladder  wall  and 
anchors  the  tube  to  the  upper  angle  of  the  vesical  incision.  A  purse-string 
suture  of  No.  2  plain  or  iodized  gut  should  encirclc  the  tube  and  approximate 
the  vesical  tissue  as  in  a  Kader  gastrostomy. 

STEP  4. — The  muscles  are  left  undisturbed,  and  the  anterior  fascia  and  skin 
are  approximated  by  interrupted  figure-of-ciglit  silkvvorm-gut  sutures.  The 
suture  passes  through  the  skin  on  one  side  1  cm.  from  the  edge,  and  perforates 
onlv  the  skin  and  superficial  fascia.  It  is  then  carricd  over  to  the  opposite 
fascia  and  perforates  it  from  above  downward  and  then  is  made  to  cross  the 
incision  and  pass  through  the  opposite  fascial  sheet  from  bolow  up  and  then 
crosses  over  the  incision  to  come  out  through  the  opposite  skin  flap  1  cm.  from 
the  edge.  The  drainage  tube  emerges  at  the  lower  angle  of  the  skin  incision,  and 
is  held  in  plače  by  a  single  transfixion  suture  of  silk\vonn-gut.  A  small  cigarette 
drain  is  provided  at  the  lower  angle  of  the  wound  in  order  to  drain  indepen- 
dently  the  space  of  Retzius. 

Comment. — This  type  of  operation  is  uniformly  succossful.  There  is  very  little 
chance  of  any  aocident  oecurriiig.  If  tho  peritoneal  cavity  is  accidentally  opened,  it 
can  be  readily  closed;  the  hemorrhago  is  very  slight,  usually  so  scant  as  not  to  re- 
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quire  aiiy  ligatures;  drainage  is  efficient  and  does  not  offer  many  difficulties.  The 
exposure  is  u8ually  ample.  The  ineision  in  the  bladder  may  be  transverse  if  desired. 
It  is  not  necessary  to  apply  the  sutures  with  extrerae  preeision ;  it  apparently  makes  no 
diflFerence  what  form  the  suture  takes  or  whether  it  aceidentally  includes  mucous 
membrane,  so  long  as  no  ligature  material  is  free  within  the  vesical  chamber. 


Teansvebse  Incision 
{Treiidelenhurg,  Kelly,  Lower,  MacGowan,  16) 

Ineision. — With  the  patient  in  the  Trendelenburg  position,  a  horizontal  in- 
eision is  made  about  7  to  10  cm.  long  in  the  interspinous  fold,  slightlj  curveJ 
from  intemal  ring  to  intemal  ring  with  concavity  upward,  about  6  cm.  above 
the  sjmphjsis. 

Technic  af  Operation. — STEP  1. — Divide  the  skin  and  superiicial  and  deep 
fascia  down  to  the  sheaths  of  the  recti  muscles.  Clamp  any  vessels  that  bleed. 
The  superficial  epigastric  and  superficial  extemal  pudic  arteries  and  veins  are 
nsuallj  encountered.  Retract  the  fatty  fascial  tissue  above  the  line  of  contem- 
plated  ineision  in  the  muscle  sheaths. 

STEP  2. — Incise  the  anterior  sheath  of  the  2  recti  transversely  from  1  semi- 
limar  line  to  the  other.  The  intermuscular  septum  must  be  divided  to  allow 
complete  retraction  of  the  anterior  fascia  and  therebv  expose  the  2  muscles. 

In  the  lower  part  of  the  sheath  of  the  rectus  will  be  found  the  pvramidales 
muscles,  1  on  each  side,  which  take  their  origin  from  the  pubic  bone  and  s\Tn- 
phvsis  and  are  inserted  into  the  linea  alba  about  8  cm.  above  the  sjmphjsis. 
Separate  the  pvramidales  muscles. 

•  Insert  a  blunt  retractor  beneath  the  body  of  each  rectus  muscle  and  retract 
gentlv,  taking  čare  not  to  injure  the  deep  epigastric  vessels,  which  enter  the 
sheath  of  the  rectus  by  passing  over  the  semilunar  fold  of  Douglas.  If  the  re- 
traction is  inadequate,  sever  the  innermost  fibers  of  the  rectus  from  the  sym- 
phy8is. 

STEP  3. — By  means  of  gauze  dissection,  strip  off  the  properitoneal  fat  and 
peritoneum  until  the  latter  is  well  off  the  superior  surface  of  the  bladder. 
The  bladder  is  readi]y  recognized  by  the  attachment  of  the  urachus  to  the 
apex,  by  the  blue  pink  color,  by  the  longitudinal  muscle  fibers,  by  its  fluctuaut 
quality  and  bv  the  dichotomous  branching  of  the  superficial  vesical  veins. 

STEP  4. — The  bladder  may  be  incised  longitudinally  or  transversely.  If  the 
former  method  is  used,  the  technic  is  as  described  for  vertical  cystotomy.  If 
the  latter  technic  is  adopted,  the  bladder  may  be  grasped  at  its  lower  angle 
by  a  single  volsella  forccps  and  2  linen  sutures  may  be  passed  through  the  mus- 
cular  coat  on  each  side  to  sers'e  as  traction  sutures. 

STEP  5. — Protect  the  paravesical  tissue  by  adequate  gauze  packing,  which 
also  prevents  the  peritoneal  reflection  from  slipping  down. 

STEP  6. — Incise  the  bladder  transverselv  between  the  traction  sutures;  try 
to  have  the  ineision  at  the  uppermost  limit  of  the  elevated  bladder. 
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STEP  7. — In  entering  the  bladder,  use  a  full-bellied  knife  and  give  a  quick 
thmst  tliroiigh  ali  the  coats.  In  this  way  one  avoids  pushing  the  mucous  mem- 
brane before  the  knife,  as  may  happen  if  the  incision  is  made  too  deliberately. 

STEP  8. — Swab  the  bladder  dry  and  carry  out  whatever  surgery  may  be 
necessary. 

STEP  9. — Remove  ali  gauze  packing  and  close  the  bladder  wound  by  a  Con- 
nell  siiture  of  No.  2  catgiit,  plain  or  iodized,  penetrating  ali  the  coats  of  the 
bladder.  Drainage  is  provided  if  necessary  by  any  standard  drainage  tube 
(Freyer  or  Marion)  at  the  midpoint  of  the  transverse  incision,  or  the  incision  is 
closed  in  its  entirety  and  drainage  provided  by  a  separate  štab  wound  about  2 
cm.  above  or  below  the  line  of  the  bladder  incision.  Reinforce  the  closure  line 
by  a  Cushing  stitch  of  No.  1  chromic  gut.  Bring  the  bodies  of  the  2  recti  to- 
gether  by  a  few  interrupted  sutures  of  No.  2  plain  catgiit.  Provide  drainage  for 
the  prevesical  space  by  means  of  a  small  cigarette  drain  at  the  lower  angle  of  the 
woimd.  Bring  the  fascial  flaps  together  with  continuons  suture  of  No.  2 
chromic  catgiit.  Close  the  skin  by  interrupted  silkworm  sutures,  the  middle 
stitch  transfixing  the  drainage  tube.  Transfix  cigarette  drain  with  sterile  8afety 
pin. 

Comment. — The  advantage  obtained  from  the  transverse  incision  is  the  wide  ex- 
posure  of  the  prevesical  space.  The  disadvantagcs  are  that  it  opens  more  tissue  planeš 
to  infection  than  the  vertical;  there  is  an  increased  liability  to  hernia,  and  if  infection 
takes  plače,  it  is  more  difficult  to  čope  adequately  with  it  than  when  the  vertical 
incision  is  used. 
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Seseription. — The  institution  of  drainage  of  the  bladder,  by  means  of  a  per- 
manent  fistula. 

Indications. — The  operation  is  usually  performed  as  a  palliative  procedure 
in  advanced  malignant  disease,  tuberculosis  or  intractable  cvstitis. 

Technic  of  Operation. — The  operation  is  essentially  a  cvstotomv  for  penna- 
nent  drainage  and  the  various  steps  are  as  outlincd  for  cyst<)tomy.  The  special 
point  in  the  technic  is  the  accurate  coaptation  of  tlic  vesical  nnicosa  to  the  skin 
incision.  Various  mechanical  appliances  have  been  deviaod  for  maintaining  the 
patencv  of  the  stoma.    A  very  efficient  one  is  Stevenaon's  suprapubic  tube. 

In  obstinate  cases  of  cvstitis  in  women  associatcd  \vith  groat  pain  and  ves- 
ical tenesmus  due  to  cvstitis  colli  or  trigonitis,  a  cvstostoniv  porformed  through 
the  vesicovaginal  septum  is  a  procedure  of  gi'eat  vahio  as  it  givos  eoniploto  phvs- 
iological  rest  to  the  bladder  for  6  to  O  months  or  until  the  cvstitis  is  cured.  The 
technic  of  Kelly  (14)  is  the  one  usuallv  followed.  The  patient  is  put  into  the 
knee-chest  position.  A  cathcter  is  introduced  into  the  bladder  and  the  urine 
withdrawn  when  the  air  rushes  in  and  stretches  the  bladder  to  maximum.  By 
means  of  a  Sims  speculum  the  posterior  vaginal  wall  is  retracted  exposing  the 


728         OPERATIONS    UPON    THE    ITRINART   BLADDER 

stretched  anterior  vaginal  wall.  A  scalpel  is  plimged  through  the  vesicovaginal 
septum  in  the  median  line  and  about  2  cm.  in  front  of  the  cervix.  The  incision 
is  earried  toward  the  iirethra  about  1.5  to  2  cm.,  čare  being  exercised  not  to 
in  j  ure  the  sphincter  of  the  internal  meatus.  The  vesical  mncosa  will  usuallj 
prolapse  into  tlie  woiind  and  it  is  then  drawn  down  over  the  intervening  edge 
of  the  septum  and  accurately  sutured  to  the  vaginal  mucosa  by  continuous  or 
interrupted  sutures  of  catgiit.  The  entire  operation  is  readilj  earried  out  by 
infiltrating  the  vaginal  mucous  membrane  and  septum  with  3  per  cent.  novocain 
solution. 


OPERATION  FOR  OONTRACTTTRE  OF  THE  VESICAL  NEOE 

(Mercier,  Fuller,  KeyeSj  Chetivood) 

Description. — The  division  or  excision  of  an  organized  fibroid  ring  sur- 
Tounding  the  internal  urinarj  meatus  of  the  bladder. 
Operative  Procedures. — Incision  of  fibroid  ring  by : 
I.     Suprapubic  cystotomy. 
II.     Perineal  section, 

a.  Median  prostatotomy. 

b.  Bottini  galvanoeautery. 
Excision  of  fibroid  ring  by : 

I.     Suprapubic  cystotomy 
II.     Perineal  cystotomy 
III.     Urethral  cvstotomv  (Punch  operation  of  Young). 
The  operation  when  performed  through  a  suprapubic  wound  is  essentially  a 
cystotomy  with  either  division  of  the  occlusive  ring  or  its  cxci8ion.    If  incision 
is  earried  out,  the  ^'bar"  is  divided  from  above  (lownward  and  before  backward, 
well  into  the  basal  prostatic  tissue.     If  excision  is  dccidcd  upon  and  it  seems 
the   better    procedure,    the    occhisive    tissue    is    removed    en    masse.      Sine? 
the  tissue  is  usually  of  a  fibroid  nature,  it  does  not  lend  itself  to  any  emiclea- 
tive  maneuver,  but  has  to  be  excised  by  sharp  disseetion.     On  the  whole,  this 
condition  is  best  treated  by  perineal  measures.     (See  Surgery  of  the  Prostate, 
pageTOO.) 


LITHOLAPAXY 

Instniments. 

Lithotrite — U8ually  3  sizes — fenestrated. 
Aspirators  and  washing  bottlcs — usuallv  o. 
Washing  tubes. 
Catheter. 
Piston  svringe. 
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Desoription. — The  introduction  into  the  bladder  of  a  special  instrument 
known  as  a  lithotrite  for  the  purpose  of  grasping  and  crushing  vesical  calculi, 
with  the  subsequent  aspiration  of  the  mineral  detritus  through  a  washing  tube 
by  means  of  an  aspirator. 

Indications. — The  success  of  litholapaxy  depends  essentiallj  upon  the  skill  and 
technic  of  the  operator  and  the  methodieal  way  in  which  the  operation  is  conducted. 
The  operation  has  its  best  indication  in  those  caseš  showing  vesical  calculi  within  a 
relatively  clean,  non-infected  bladder.  For  numerous  small  calculi  or  for  encyeted 
calculi  or  calculi  within  diverticula,  it  is  not  applicable. 

Freparation. — General  anesthesia.  Penis  and  meatus  rendered  as  aseptic  as 
possible. 

Fosition. — The  patient  is  plaeed  in  a  typical  malc-cystoscopy  position,  with 
the  pelvis  well  elevated. 

Technic  of  Operation. — STEP  l. — A  soft  rubber  eathcter,  about  26 
French,  is  well  lubricated  and  introduced  into  the  bladder.  Aftcr  the  urine  is 
withdrawn,  about  200  to  300  c.  c.  of  sterile  saturated  boric  acid  solution  is  in- 
troduced into  the  bladder  and  the  catheter  is  withdrawn. 

STEP  2. — The  large  size  lithotrite  is  passed  closed  into  the  bladder,  much 
after  the  fashion  of  introducing  a  sound.  Considerable  čare  is  required  in 
passing  the  abrupt  curve  of  the  instrument  up  through  the  prostatic  urethra. 
By  maintaining  the  shank  of  the  instrument  in  a  more  vertical  position,  until  the 
tip  passes  under  the  triangular  ligament,  little  difficultj  is  cxpcrienccd.  After 
the  bladder  has  been  entered,  the  lithotrite  is  gently  passed  backward  until  the 
closed  jaws  rest  on  the  posterior  bladder  wall. 

STEP  3. — The  location  of  the  stono  is  determined  bv  gentlv  tapping  the 
bladder,  using  the  lithotrite  as  a  stone  searcher.  By  kceping  absoliitcly  in  the 
midline,  and  pressing  the  angle  of  the  jaws  well  into  the  base  of  tlie  bladder,  the 
calculus  will  usually  gravitate  to  the  instrument.  If  not,  by  slight  lateral  rota- 
tions  through  35°  to  45°,  a  "click"  is  usually  obtained.  TTaving  located  tho 
stone,  retum  to  midline  position.  Keep  the  jaws  well  on  the  base  of  tho 
bladder. 

STEP  4. — Open  the  jaws  by  pulling  the  male  segment  up  and  rotate  the  open 
jaws  to  tho  previouslv  determined  position  of  the  stone.  Grasp  the  stone  and 
give  the  knob  a  half  tum  to  fix  the  stone  within  the  grasp  of  the  instrument. 
Tlere  certain  precautions  are  necessary  to  see  that  the  mucous  membrane  is  not 
included  within  the  grasp  of  the  instrument.  In  ordor  to  detcrmine  this  point, 
withdraw  the  instrument  about  2  cm.  and  see  if  it  rotates  frcclv.  If  the  mucous 
membrane  is  entrapped,  there  will  be  a  distinct  "puli"  and  \ack  of  free  rotation. 
Tf  this  oceurs,  unlock  and  repeat  procedure.  The  instnunont  is  so  constructed 
as  almost  to  preclude  the  po8sibility  of  anv  tissue  getting  within  the  ]aws  except 
with  a  very  careless  technic.  With  the  calculus  firmly  grasped,  crush  the  stone 
by  tuming  the  handle. 
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STEP  5. — Repeat  the  procedure  a  nuinber  of  times  until  satisfied  that  the 
stone  has  been  amplj  fragmentized. 

STEP  6.— Withdraw  the  lithotrite. 

STEP  7. — Introduce  as  large  a  wa8hing  tube  as  will  pass  through  the  urethra, 
and  couple  this  with  an  aspirator  after  being  satisfied  that  no  air  is  introduced 
into  the  bladder,  which  would  impair  the  efficiency  of  the  aspirator.  The 
entranee  of  air  into  the  bladder  can  be  entirelj  avoided  by  filHng  the  washing 
tube  with  the  sohition  from  a  piston  8yringe,  while  the  washing  tube  is  stili 
within  the  prostatic  urethra. 

STEP  8. — Alternate  compression  and  relaxation  of  the  bulb  of  the  aspirator 
cause  an  influx  and  reflux  of  fluid  into  the  bladder,  and  the  mineral  detritus  is 
aspirated  into  the  bottle  of  the  aspirator.  Repeat  this  process  until  the  reflux  is 
clear.  Withdraw  the  washing  tube  and  repeat  the  maneuvers  with  the  lithotrite, 
using  a  smaller  instrument.  When  satisfied  by  absence  of  "clicks"  that  the 
fragments  have  been  adequately  crushed,  remove  the  lithotrite  and  repeat  the 
procedure  with  the  washing  tube. 

STEP  9. — Wash  the  bladder  by  means  of  a  catheter  and  saturated  solution 
of  boric  acid,  and  finally  distend  the  bladder  with  1 :5,000  silver  nitrate  solu- 
tion, and  withdraw  the  fluid. 

Dangers. — With  striet  asepsis  and  careful  attention  to  detail,  the  dangers 
are  extremely  slight.  Thore  is  a  possible  danger  from  hemorrhage  either  from 
grasping  the  bladder  wall  or  from  actual  trauma  to  the  mucosa  during  the  erush- 
ing  of  the  fragments.  With  the  fenestrated  instrument  there  is  no  pos8ibility 
of  plugging  the  female  blade.  There  is,  however,  the  chance  of  plugging  the 
washing  tube.  This  accident  will  be  detected  by  the  change  in  the  suction  pres- 
sure  as  detected  in  the  bulb.  If  difficulties  are  experienced  in  introducing  the 
lithotrite  through  the  extemal  urinary  meatus,  a  preliminarv  meatotomy  is 
indicated.  Occasionallv  considerable  trouble  may  be  met  in  passing  the  long 
straight  shank  with  abrupt  curve  through  the  prostatic  urethra.  With  patience, 
however,  and  maintaining  the  shank  vertical  until  the  beak  engages  under  the 
triangular  ligament  with  counterpressure  on  the  perineum,  little  difficulty  will 
be  experienced.  A  stone  in  a  pocket  or  an  encvsted  stone  cannot,  as  a  rule,  be 
grasped.  The  same  objection  applies  to  calculi  within  diverticula.  Rarely  a 
calculus  is  too  hard  to  be  crushed.  If  this  occurs,  suprapubic  cystotomy  is 
clearlv  indicated.  A  cominon  difficnlty  is  inability  to  cmsh  the  last  fragment 
or  to  remove  it  with  the  wa8liing  tube.  This  vitiates  the  one  important  advantag^ 
of  the  operation,  namely,  complete  removal  at  one  sitting. 

Complications. — The  complications  are  those  germane  to  any  extensive  in- 
strumentation  of  the  bladder:  retention,  hemorrhage,  sepsis,  prostatic  infec- 
tion,  orchitis,  epidid,\Tniti8,  phlebitis,  surgical  kidnev,  catarrhal  desquamation, 
and  phosphatic  "bladder.'^ 

Eesults. — The  results  obtained  from  a  complete  and  carefully  executed 
litholapaxy  are  excellent.  Tf  no  stone  has  been  left  behind,  no  new  stone  passed 
from  the  kidney,  and  the  bladder  upon  re-examination  a  month  after  operation 


SUBTOTAL   CYSTECTOMY  731 

is  found  to  be  free  of  stone,  the  result  may  be  said  to  be  ideal.  It  is  a  good 
operation,  with  well-defined  limitations  even  when  carried  out  by  an  experienced 
and  adept  operator. 

(I  have  had  a  large  experieiice  in  this  operation  and  think  highly  of  it  in 
selected  cases. — ^Editob.) 


SUBTOTAL   CY8TECT0MY 

(8quier  and  Heyd,  28) 

Description. — An  operation  for  removal  of  a  part  or  aH  of  the  bladder. 
Generally  speaking,  most  operations  involving  the  removal  of  a  portion  of  the 
bladder  are  eonsidered  under  the  head  of  cvstectomv,  eomplete  removal  of  the 
bladder  being  more  in  the  nature  of  an  operative  curiositj  than  a  feasible  surgi- 
eal  procedure.  Subtotal  eystectomy  may  be  carried  out  intra-  or  transperi- 
toneaIly  or  as  a  straight  extraperitoneal  operation.  It  has  been  repeatedly  ob- 
served  that  the  bladder  possesses  wonderful  reparative  powers,  and  it  has  been 
demonstrated  that  from  %  to  %  of  the  bladder  may  be  removed  with  subse- 
quent  adaptation  to  form  an  efficient  urinary  receptacle.  (Ilarris  9,  Kovsing 
22.) 

Incision. — The  incision  may  be  a  transverse  or  a  median  longitudinal  in- 
cision  (see  Cystotomy).  The  longitudinal  incision  begins  1  in.  above  the  navel 
on  the  left  side  and  extends  downward  to  the  sjTnphvsis. 

Technic  of  Operation. — STEP  l. — The  anterior  sheatli  of  the  rectus  mus- 
cle  is  divided  about  1  cm.  to  the  left  of  the  midline  and  the  left  rectus  displaced 
outward.  The  posterior  sheath,  above  the  semilunar  fold  of  Douglas,  is  incised, 
and  the  properitoneal  f at  exposed  from  the  navel  to  the  s^Tuphvsis.  By  gently 
swabbing  the  fat  and  loose  connective  tissue  up  toward  the  navel,  3  important 
structures  or  surgical  landmarks  are  brought  into  view.  In  the  median  line  is 
found  the  urachus  extending  from  the  navel  to  the  vesical  apex.  From  the 
navel,  on  each  side  of  the  urachus,  are  found  the  obliterated  hypogastric  arteries, 
represented  as  divergent  fibrous  cords  (Fig.  2).  Ilaving  located  these  struc- 
tures, 2  procedures  are  in  order,  either  to  open  the  peritoneal  cavity  and  con- 
tinue  the  operation  as  a  transperitoneal  procedure  or  to  carry  out  the  technic 
entirely  as  an  extraperitoneal  operation. 

STEP  2. — The  peritoneum  is  incised  from  the  navel  down  to  a  point  cor- 
responding  to  the  semilunar  fold  of  Douglas.  The  patient  is  placed  in  an  ex- 
treme  Trendelenburg  position,  and  the  intestines  gently  deposited  in  the  upper 
portion  of  the  abdominal  cavity.  The  pelvis  is  thorou^hlv  vvalled  off  bv  1  or  2 
long  continuous  roUs  of  sterile  gauze.  Two  laparotouiv  pads  aro  attached  at 
each  end  of  the  wound  in  order  to  protect  the  incision  from  implantation  of 
tumor  cells. 

STEP  3. — The  urachus  is  grasped  at  the  lower  angle  of  the  peritoneal  in- 
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cision  by  a  Barrett's  intestinal  forceps.  Traction  is  made  iipward,  throwing  into 
relief  the  obliterated  hypogastric  arteries  as  they  divaricate  to  enter  the  true 
pelvis.  The  left  obliterated  hypogastrie  artery  is  giasped  with  forceps  and 
traction  made  upward  and  to  the  right  (Fig.  3).  By  bliint  dissection  between 
the  obliterated  hypoga8tric  artery  and  the  lateral  wall  of  the  pelvis,  the  left 
vas  def erens  is  brought  into  view  as  it  courses  along  the  pelvic  wall  to  the  inner 
side  of  the  obliterated  hypogastric  artery. 

STEP  4. — ^A  blnnt,  single-hook  retractor  is  passed  under  the  left  vas  deferens 
and  gentle  traction  exerted  (Fig.  4).  Blunt  dissection  is  continued  downward 
along  the  course  of  the  vas  deferens  and  the  pelvic  ureter  is  uncovered  as  it 
bends  inward  above  the  fascia  of  the  pelvic  floor  to  enter  the  bladder,  the  ureter 
at  this  point  being  crossed  on  its  inner  side  by  the  vas  deferens.  A  siinilar  ex- 
posure  is  made  on  the  opposite  side  and  the  right  ureter  exposed.  Any  radical 
procedure  directed  to  the  extirpation  of  neoplasms  of  the  bladder  must  have 
the  2  ureters  exposed  and  constantly  in  view.  This  is  the  essential  point  in 
any  radical  technic. 

STEP  5. — The  urachus  is  divided  close  to  the  summit  of  the  bladder,  and 
traction  is  made  upon  the  bladder  downward  toward  the  symphysi8  (Fig.  5). 
From  the  2  points  of  lateral  dissection  previously  made  the  peritoneum  is 
stripped  off  the  fundal  surface  of  the  bladder.  The  denudation  extends  deep 
into  the  rectovesical  space  and  the  peritoneal  culdesac  of  Douglas  is  pushed  up- 
ward  and  backward.  If  the  peritoneum  is  found  firmly  attached  to  the  bladder 
and  alreadv  the  seat  of  malignant  infiltration,  this  area  is  left  undisturbed  and 
a  wide  encircling  incision  made  about  the  infiltrated  peritoneum.  If  the  peri- 
toneum is  not  infiltrated,  the  entire  bladder,  exccpt  the  anterior  or  pubovesical 
attachment,  should  be  freely  mobilized,  both  ureters  free,  and  the  superior  poles 
of  the  vesical  and  the  upper  portion  of  the  posterior  surface  of  the  trigone  in 
sight  (Fig.  6).  This  entire  procedure  can  be  carried  out  without  entering  the 
peritoneal  cavity.  Occasionally,  the  peritoneum  is  torn  and  should  be  brought 
together  with  No.  1  plain  catgut  No  hemorrhage  of  any  moment  is  encoun- 
tered  and  the  venous  oozing  is  readily  controlled  by  hot  wet  pads. 

STEP  6. — The  denuded  lamella  of  peritoneum  is  carefully  attached  to  the 
upper  end  of  the  abdominal  incision,  so  that,  for  ali  further  operative  proce- 
dures,  the  peritoneal  eavitv  is  practically  closed. 

STEP  7. — The  bladder  is  grasped  high  up  on  the  posterior  surface,  and  an 
incision  is  made  in  a  longitudinal  direction  (Fig.  6)  about  3  cm.  in  length. 
Through  this  opening  an  inspection  of  the  bladder  is  made  and  the  topogi'aphy 
of  the  tumor  dctermined  (Fig.  7).  The  incision  is  extended  in  any  direction 
that  may  be  necessary  for  proper  operative  exposure.  Since,  in  the  majority  of 
instances,  the  tumor  will  be  found  to  occupv  the  summit,  side,  or  trigone  of 
the  bladder,  an  incision  do\vnward  in  the  posterior  median  line,  which  divides 
the  orpin  in  half,  will  be  the  usual  incision  of  election  (Fig.  8). 

STEP  8. — The  neoplasm  is  excised  en  masse,  together  with  a  wide  margin 
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Fiu.  3. — ^ExP08URB  or  thb  Left  Va»  Deferenb  by  Bl^nt  Dissectioh  Alono  the  Cocii&k  of  Left 
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Fio,  5. — The  Fin  al  Skpabation  of  Pk^itomeum  fmm  thb  Blaprisr  Etcpohino  Both  ITrrtbrs, 
Vaša  Defkrbntu,  and  Upper  Pule  iif  TKitiuNE,  Tiiu  urnehun  i^  divided  fln**e  tr>  tlie  summit  of 
thc  bladdtT. 


Fio.  6. — The  Blabper   Pulled   Downward  TowAnD  the  8ymphysw  and  the  Pmimauv  Incisjon 
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F^o.  S. — BiBKCTioif  or  PosTERioR  Bladdeh  Wall>  Previous  to  EjCTtRPATiOK  or  NeorLAaic. 
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Flo.  10.— Partial  ('uj>!  iiK  <«F  Dkii^hAT  IN  Blaijdi-k  \\all  AND  Stab  Wouni>  for  Implantation  of 
UitETEtt.     Dressiiig  forccpa  graspiug  ureter. 
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Fio.  12, — Implantation  of  Divided  Ureter  after  Partial  Closurb  or  Bladder  Defect, 


Fig.  13,— Tue  Luintlii  Hilninu  fok  Dil^inaue  of  the  Bu^ddeh- 


Fio.  14.^-Accurate  Closurk  aw  Periton^eal  Cavitt  Siiowin'<j  thi-.    Tu.    ri..MtETTE  Drains  Alfs 
THE  Sefarate  Štab  WfjUND  for  Drainaue  of  thk  Bladl>er. 
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of  healthj,  uninvaded  tissue  comprising  the  entire  thickness  of  the  bladder  wall 
(Fig.  9).  The  expo8iire  of  the  ureter,  which  has  already  been  made,  now 
becomes  of  prime  iinportance.  If  the  ureter  is  affected,  it  is  divided  between 
ligatiires  above  the  growth,  and  the  distal  portion  is  removed  with  the  tumor. 
Tho^proKimal  portion  is  allowed  to  remain  undisturbed  until  partial  closure  of 
the  bladder  defeet  is  accomplished. 

STEP  9. — The  hiatus  of  the  bladder  wall  after  excision  of  the  tumor  is  par- 
tiallv  repaired  as  illustrated  in  Figure  10,  the  method  of  closure  being  similar 
to  the  Connell  intestinal  suture  with  No.  2  chromic  catgut.  A  stab-wound  is 
made  through  the  bladder  wall  at  a  point  approximating  the  normal  ureteral 
opening  and  the  proximal  portion  of  the  divided  ureter  is  drawn  through  this 
opening  with  a  thin  dressing  forceps  (Fig.  10). 

STEP  10. — The  ureter  is  brought  through  the  štab  wound  and  anchored  to 
the  bladder  wall  (Fig.  11).  About  1  to  2  cm.  of  the  ureter  is  allowed  to  pro- 
trude  into  the  bladder.  Two  flaps  are  made  by  biscction  of  the  ureteral  stump 
and  the  flaps  turned  back  an  anchored  in  situ  (Fig.  12).  The  remaining  defeet 
in  the  bladder  is  closed  with  a  Connell  suture,  as  above,  and  drainage  of  the 
bladder  instituted  by  means  of  a  štab,  buttonhole  incision,  anterior  to  the  line  of 
closure  and  at  a  point  which  will  correspond  to  the  apex  or  summit  of  the 
bladder  when  the  operation  is  completed  (Fig.  13).  Through  this  aperture  a 
No.  26  F.  soft  rubber  catheter  is  drawn  and  sutured  in  situ.  A  drainage  tube 
inserted  in  this  raanner  insures  against  leakage  along  the  tube  into  the  pre- 
vesical  space. 

STEP  11. — The  final  step  is  the  reposition  of  the  peritoneum  over  the  vesical 
suture  line  and  an  accurate  closure  of  the  peritoneum.  If  the  peritoneum  is 
invaded  by  the  growth,  the  involved  portion  is  resected  with  the  growth  and 
the  peritoneal  hiatus  closed  after  the  usual  fashion,  particular  čare  being  taken 
to  prevent  a  peritoneal  suture  line  being  superimposed  upon  a  bladder  suture 
line.  A  cigarette  drain  is  inserted  into  each  lateral  space,  leading  do\\m  to  the 
ureter,  and  the  abdomen  is  closed  with  figure-of-eight  silkworm  sutures.  In 
addition,  a  self-retaining  catheter  is  inserted  (Fig.  14). 

Cominents. — The  opcrative  treatment  of  tumora  of  the  bladder  has  been  inade- 
quate  in  prevontiiig  looal  recurrence  and  implantatioii  metastases.  In  a  čase  of  malig- 
nant  tumor,  tlu?  tumor  por  8o  shoiild  not  be  handled,  aiid  the  oxc»i8ion  must  be  through 
ali  the  coats  of  the  bladder  and  the  peritoneum  adjacent  to  the  bladder  wnll  if  found 
to  be  infiltratod.  The  wide  denudation  in  the  above  tochnic  can  be  mnde  with  the 
patient  in  a  high  Trendelenburg  position,  either  intra-  or  extraperitoneally.  The  vas 
deferens  in  tho  malo  offors  the  most  reliable  and  quickeat  way  of  reaehing  the  terminal 
ureter.  Tho  blunt  dissection  along  tho  latoral  wallfl  of  tho  polvis  allowfl  for  oxploration 
about  the  iliao  vossols  for  motaatatio  glands.  In  the  fomalo,  tho  rolatiou  of  tho  utorine 
artery  allows  for  an  aocurate  localization  of  the  terminal  urotor.  An.v  oysteotomy  for 
vesical  tumor  should  bo  radioal  aloug  the  linos  indioatod  abovo.  In  substance  there  is 
no  differonoo  botwoon  intra-  and  extraperitoneal  8urgory  for  this  olaaa  of  work.  Leak- 
age, if  it  does  occur,  docs  not  take  plače  into  the  peritoneal  cavity  when  the  peritoneum 
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has  been  sutured  carefully  with  a  Berous  approximation  of  surfaces.  If,  after  openin^ 
the  bladder,  a  malignant  neoplasm  is  found  to  be  excavated  or  sessile,  cauterization  of 
the  base  or  surface  of  the  tumor  is  a  procedure  of  undoubted  value.  After  exci8ion, 
searing  the  cut  edges  with  the  Paquelin  cautery  before  suturing  is  a  very  wise  precau- 
tion.  The  use  of  50  per  cent.  resorein  or  1 :  500  biehlorid  of  mercury,  swabbed  about 
the  bladder,  is  useful  in  destroying  any  detached  tumor  partieles. 


TRANSPEBITOKEAI.    OPEBATION   FOB    VESIOAL    NE0PIASM8 

(Harrington,  C.  H.  Mayo,  Judd,  11,  12,  13) 

Incision. — An  inferior  median  laparotomj  incision  is  made  from  the  8ym- 
physis  to  the  navel.  The  patient  is  placed  in  a  high  Trendelenburg  position. 
The  liver  and  pelvic  cavity  are  exp]ored  with  the  hand  for  metastases. 

The  intestines  and  oraentum  are  gently  placed  in  the  upper  abdomen  and 
protected  by  continuous  rolls  of  sterile  gauze.  The  abdominal  incision  is  also 
protected  from  contamination  by  two  laparotomy  pads  clamped  at  each  end  by 
Backhaus  towel  clamps. 

STEP  2. — The  posterior  bladder  surface  is  grasped  with  tenacula  forceps, 
one  on  either  side  of  the  median  line,  and  a  longitudinal  incision  is  made,  be- 
ginning  on  the  pcritoneal  surface  and  extending  well  back  of  the  base  of  the 
bladder. 

STEP  3. — Gently  swab  the  bladder  dry  and  accurately  determine  the  topog- 
raphy  of  the  tumor.  If  pedunculated,  grasp  by  pair  of  curved  hemostats  and 
excise  with  cautery  including  a  portion  of  the  healthy  mucosa  and  submucosa. 
Thoroughly  cauterize  the  base  and  leave  the  cauterized  surface  to  granulate.  If 
the  tumor  is  malignant  and  has  an  indurated  base,  excise  the  entire  thickness  of 
the  bladder  wall,  taking  čare  to  have  a  wide  encircling  border  of  healthy  non- 
invaded  tissue. 

STEP  4. — If  the  bladder  is  involved  at  the  ureteral  meatus,  the  ureter  must 
be  resected  and  gentlv  placed  out  of  the  field  of  operation.  Complete  the 
excision  of  the  tumor  and  transplant  the  ureter.  (See  Subtotal  Cystectomy, 
page  723.) 

STEP  5. — Vesical  closure.  Close  the  wound  in  the  bladder  as  in  an  enteror- 
rhaphy.  The  first  row  of  sutures  is  of  No.  2  chromic  catgut,  transfixing  ali  the 
coats  in  the  form  of  a  running  Connell  suture.  This  suture  line  is  reinforced 
by  a  linen  stitch  including  the  peritoneum  and  parallel  with  the  previous  suture 
line. 

STEP  6. — Establish  drainage  as  indicated.  As  a  rule,  it  is  not  necessarv 
to  drain  the  peritoneum.  Drain  the  bladder  through  a  separate  štab  wound 
2  cm.  away  from  the  top  of  the  vesical  incision,  and  plače  a  cigarette  drain 
in  the  space  of  Retzius  and  to  the  ureteric  angle  if  the  ureter  has  been  re- 
sected. 

STEP  7. — Abdominal  closure  in  layer8  as  in  an  ordinary  laparotomj  is  the 
last  step.    A  self-retaining  catheter  may  be  used  if  desired. 
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PABTIAL  CnrSTEOTOBffT  FOB  NE0PLA8MS  OF  THE  FUNDUS  OF  THE  UBINABT 

BLADDEB 

(Ha{/ner,  10) 

DescriptioiL — ^A  special  operative  technic  for  the  extirpation  of  small,  defi- 
nitely  localized  neoplasms  of  the  fundus  and  siiperior  lateral  walls  of  the  urinary 
bladder.  The  essential  feature  of  the  operation  is  the  accurate  localization  of 
the  tumor  by  means  of  **guide"  sutures,  passed  through  the  bladder  wall  after  a 
suprapubic  expo8iire  of  the  fundus.  These  guide  sutures  are  passed  under  the 
guidance  of  a  cjstoscope  in  the  bladder  and  penetrate  only  healthy,  non-invaded 
bladder  tissue ;  they  act  as  guides  and  tractors  and  obviate  any  handling  of  the 
tumor  or  surrounding  bladder  wall. 

Indications. — This  operation  is  best  indicated  in  small,  definitely  circum- 
scribed  tumors  of  the  fundus  of  the  bladder  whether  they  are  benign  or  malig- 
nant.  The  operation  is  impracticable  for  tumors  of  the  bladder  base,  which, 
unfortunately,  is  the  most  conmion  situation  for  vesical  neoplasms. 

Technic  o£  Operation — STEP  1. — The  patient  is  placed  in  the  male-cys' 
to8Copy  position  and  the  bladder  is  irrigated  with  saturated  boric  acid  solution. 
If  bleeding  is  troublesome  adrenalin  solution  1 :  10,000  is  instilled  and  allowed 
to  remain  for  5  minutes.  Then,  the  bladder  is  distended  with  400  c.  c.  of  nor- 
mal  saline  solution  and  a  cystoscope  introduced  and  held  in  situ  by  an  assistant 

STEP  2.--After  preliminary  surgical  prcparation  of  the  lower  abdomen 
steps  1  and  2  of  a  longitudinal  or  step  1,  2  or  3  of  a  transverse  suprapubic  cys- 
totomy  are  performed. 

STEP  3.— The  growth  is  then  inspected  through  the  cystoscope.  While  the 
right  hand  holds  the  cystoscope  a  round  pointed  needlc  carrying  No.  2  plain 
catgut  is  indented  on  the  fundus  of  the  bladder  by  the  left  hand  and  produces 
a  "dimpling''  on  the  interior  of  the  bladder  which  is  readily  seen  through  the 
cy8toscope.  By  observation  a  point  is  selected  1  to  2  cm.  to  the  left  of  the 
tumor  and  the  needle  is  passed  down,  in  and  out,  penetrating  the  entire  thick- 
ness  of  the  bladder  wall.  The  same  maneuver  is  carried  out  to  the  right,  and 
above  and  below  the  neoplasm.  By  traction  upon  the  four  guide  sutures  the 
fundus  is  held  taut  and  the  tumor,  with  a  surrounding  margin  of  healthy  tissue, 
is  enclosed  in  a  rough  quadrilateral,  bounded  by  the  four  guide  sutures.  The 
cy8toscope  is  now  withdrawn  (Fig.  15). 

STEP  4. — ^With  a  sharp  scalpel  incise  the  bladder  to  the  outer  side  of  the 
four  sutures,  and  remove  the  tumor  en  masse.  Grasp  the  cut  edge  of  the  blad- 
der wall  with  two  or  three  Allis  clamps  and  close  wound  after  the  manner  of  a 
suprapubic  cystotomy. 

OOMMENT. — li  the  growth  is  subjacent  to  the  peritoneum  it  will  not  be  possible 
to  plače  the  superior  suture.  In  such  an  event,  the  technic  is  carried  out  with  three 
sutures  and  the  incision  in  the  bladder  wall  carried  upward  into  the  peritoneal  cavity 
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and  the  portion  of  parietal  peritoneum  covering  the  growth  is  removed.  This  technic 
will  be  applicable  to  relatively  few  cases.  In  the  hands  of  an  expert  operator  it  is  an 
operation  of  promise.  It  has  inherently  two  disadvantages :  (1)  No  cjstoscopist 
(Squier)  can  teli  by  means  of  a  Qy8to8cope  the  exact  limite  of  malignant  infiltration 


Fio.  16. — The  Guidb  Sutureb  Pasbed  to  Oittlinb  Tumor  at  the  Fundus  of  Bladder.    (Hagner.) 

or  whethcr  a  tumor  is  benign  or  malignant.  (2)  A  tendency  to  excise  too  little  tissue 
rather  than  too  much.  It  has  the  great  merit  of  ab8olutely  avoiding  aH  manipulation 
of  the  tumor  itself  and  its  removal  en  masse. 


DIVEBTICULA   OF   THE   BLADDEB 

The  surgical  treatment  of  diverticula  of  the  bladder  is  dependent  npon  their 
location,  peritoneal  attachments,  and  their  relation  to  the  ureters  and  trigone. 
There  are  2  surgical  procedures. 

1.  Excision  in  toto,  either  extraperitoneally  (Cabot;  Toung,  31;  Chiite, 
7,  Lower,  15),  transperitoneallj  (Beers,  5),  or  intravesicaHv  (Young,  31). 

2.  Plastic  resection  with  siitiire  of  the  cnt  edges  separatelj  so  as  to  trans- 
form  the  diverticula  and  bladder  into  a  comnion  cavity  (Sqiner,  27;  Yoiing, 

31).  ■ 

Depending  upon  the  operative  findings,  certain  variations  in  technic  will 
havc  to  be  adopted.  As  a  preliminarj  measure,  the  diverticuhim  shonld  be  ac- 
ciirately  outlined  by  collargol  X-ray  pictures.  A  stereoscopic  picture  will  be  a 
material  aid  in  bringing  out  the  space  relationship  of  the  diverticuliim.    Cath- 
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eters  should  be  placed  in  the  ureters  immediately  preceding  operation.  If  dis- 
tention  of  the  bladder  is  deemed  necessarj,  a  soft  rubber  catheter  should  be  left 
in  the  urethra  previous  to  operation. 


EX0I8ION  OPERATION  FOB  BEMOVINO  DIVEBTIOULA   OF   THE  UBINABT 

BLADDEB 

(Cahot,  Lower,  15) 

Incision. — The  expo8ure  of  the  bladder  may  be  accomplished  by  the  longi- 
tudinal  or  transverse  cystotomy  (see  page  723). 

Technic  a£  Operation.  — step  i.  — The 
interior  of  the  bladder  is  exposed  with 
flexible  retractors  and  swabbed  dry. 
The  orifice  of  the  diverticulum  and  its 
relation  to  the  ureters  and  trigone  are 
clearly  determined.  The  diverticulum 
is  then  packed  with  a  strip  of  storile 
gauze  until  it  is  converted  into  a  semi- 
solid  tumor  (Fig.  16). 

STEP  2.— The  bladder  and  the  at- 


Fio.  16. — Strip  op  Sterilb  Gauze  Protrud- 

INO    THROUGH  OrIPICE     OP     DlVERTICULUlf. 

(Lower.) 


PlO.   17. — DiVISION  OP  THE   NbCK  OP  THE   DI- 
VERTICULUM.     (Lower.) 


tached  diverticulum  are  carefully  separated  from  the  peritoneum.  Usually 
little  difficultv  is  experienced  until  the  region  of  the  trigone  and  rectum  is 
reached,  when  careful  dissection  may  be  necessarv. 

STEP  3. — The  index  finger  of  the  left  hand  is  inserted  into  the  bladder  and 
through  the  orifice  of  the  diverticulum.     Traction  is  made  upon  the  bladder 
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upward  and  f orward  and  to  the  right  or  to  the  left,  as  may  be  indicated.    By 
this  maneuver  the  neck  of  the  diverticulum  is  brought  into  view. 

STEP  4. — Divide  the  neck  of  the  diverticulum  (Fig.  17)  in  order  to  entirelj 
separate  the  diverticulum 
f  rom  the  bladder.  This  may 
call  for  considerable  opera- 
tive  work  upon  one  or  other 
of  the  ureters  or  upon  the 
trigone,  for  with  the  grad- 
ual  enlargeraent  of  a  diver- 
ticulum the  adjacent  blad- 
der wall  is  drawn  up  into 
and  forms  part  of  the  wall 
of  the  diverticulum.  This 
must  carry  with  it  the  ure- 
ter  and  the  ureteric  meatus. 

STEP  5.^If  the  ureter 
is  situated  within  or  at  the 
orifice  of  the  diverticulum, 
divide  the  ureter  by  a  cir- 
cular  incision  and  plače  a 
temporary  ligature  around 
the  proximal  end  of  the  di- 

vided  ureter  to  prevent  the  escape  of  urine  during  the  remainder  of  the  opera- 
tion.    Remove  the  diverticulum  en  masse. 

STEP  6. — Transplant  the  proximal  ureter  into  the  bladder  (page  733)  and 
complete  al!  vesical  surgery. 

STEP  7. — Close  the  vesical  and  abdominal  wound  with  drainage,  as  indi- 
cated under  Cystotomy  (page  723). 


Fio.  18. — Thb  Relation  of  Diverticulum  with  rre  Obificb 
TO  THE  Bladder. 


PIiASTIO  BESEOTION  WITH  SUTimE  OF  THE  CUT  EDGES  SEPABATELT  80  AS 
TO  TBANSFOBM  DIVEBTIOULA  INTO  ONE  COMMON  OAVITT 


(Squier,  27;  Young,  31) 

Incision. — ^With  the  patient  in  the  high  Trendelenburg  position,  make  an 
incision  as  for  suprapubic  cystotomy.  The  operation  may  be  conducted  as  an 
extraperitoneal  or  as  a  transperitoneal  operation. 

Operative  Technic. — STEP  l. — Strip  back  the  peritoneal  reflection  by 
means  of  gauze  dissection.  Divide  the  urachus  about  3  cm.  above  the  apex  of 
the  bladder.  With  an  Allis  clamp,  make  traction  upon  the  bladder  upward  and 
forward  and  to  the  right  or  to  the  left  as  indicated.  Strip  the  peritoneum  well 
back  from  the  lateral  walls  of  the  bladder. 


I 


terior  bladder  wall  and  the  anterior  wa]I  of  tLe  diverticiilum  in  contact,  the 
direotion  of  the  damps  boino;  ilo\\Tivvard  and  inward  froni  tlio  diverticular  ori- 
fice  toward  the  ioteriml  vesitnil  nicatus. 

STEP  C — Divide  the  wall  of  the  diverticuhim  and  the  bladder  betvvcen  these 
clamps  well  dnwn  into  the  tri^^one  (Fig*  10  ).  Particiihir  carc  must  be  taken  to 
avoid  injnry  to  the  ureter  or  ureteric  meatns, 
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STEP  5. — The  cut  edges  are  carefully  approxiinated  with  a  Xo.  2,  plain  or 
iodized  continuous  catgut  suture,  thereby  uniting  the  mucous  membrane  of  tfie 
diverticulum  and  bladder  on  each  side  of  the  incision  and  converting  the  2  cav- 
ities  into  1  chamber  (Figs.  20  and  21). 

STEP  6. — Remove  the  upper  portion  of  the  diverticulum  and  what  excess 


Fio.  21. — Drainaob  after  Operation  bt  Meanb  of  Sitprapubic  Tube. 

DiVBBTICULUM    ReMOVED. 


SUPERIOB    POBTION    OF 


diverticular  tissue  may  be  necessarj  to  diminish  the  size  of  the  newly  con- 
stnicted  vesical  chamber  and  close  the  vesical  defect  by  plastic  approxima- 
tion. 

STEP  7. — Close  the  vesical  and  abdominal  wound  with  drainage  as  indicated 
under  Cystotomy  (page  723). 


Comment. — Simple  catheterization  or  vesical  drainage  to  withdraw  foul  urine 
from  the  diverticulum  and  treating  the  cjstitis  might  be  of  temporary  value,  but 
would  be  wholly  inefficient  for  x)ermanent  results.  Linear  enlargement  of  the  orifice, 
as  practiced  by  Chute,  is  of  equivocal  value  and  not  without  danger,  as  Young  points 
out,  for  in  most  instances  the  diverticulum  is  firmly  attached  to  the  bladder  only  by 
its  neck  around  the  orifice,  and  the  adjacent  external  surfaces  of  bladder  and  di- 
verticulum are  merely  coaptated  and  loosely  bound  by  fibrous  tissue,  and  do  not  form 
a  solid  septum,  so  that  extcnsive  incision  without  suture  would  probably  be  very 
dangerous,  owing  to  the  possibility  of  prevesical  extravasation  of  urine.  An  anas- 
tomosis  bctween  diverticulum  and  bladder  would  be  a  rare  possibility  on  account 
of  the  nccessarily  peculiar  anatomical  conformation  of  bladder  and  diverticulum.  In 
short,  cases  may  arise  necessitating  a  varying  application  of  some  or  aH  of  the  tech- 
nical  points  claborated  above. 
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0YST8   OF   THE   BLADDEB 

With  the  exception  of  diverticular  and  atonic  dilatations,  cjsts  of  the  bladder 
are  rare.  However,  an  echinococcus  cyst  will  occasionally  be  found,  either  as 
an  implantation  or  gravitation  cjst  from  a  lesion  in  the  upper  abdomen  or  as  a 


Pia.  22. — Rectovesical  Ctst,  Ctst  Distended  Bladder,  Ctst  on  Liver  Surface  and  Ctst  of 

Ombntum. 


secondarj  growth  in  the  bladder  from  a  primary  focus  in  tlie  kidney.  The 
operative  treatment  of  this  condition  will  demand  the  application  of  general 
surgical  technic  to  the  special  location  of  the  cyst  or  cysts.  The  difficulties  to  be 
met  and  the  operative  procedure  to  deal  with  thein  will  be  apparent  by  reference 
to  figures. 

BEOTOVESICAI.    EOHINOCOCOUS    CTST 

Pathology  (Figs.  22,  23,  24,  and  25). — Original  focns  in  liver.  Secondary 
foci  in  omentum  and  rectovesical  space.  The  last  has  free  communication  with 
the  bladder,  which  is  filled  with  daughter  cvsts  (Sqiner,  2(>). 

Technic  of  Operation. — STEP  l. — Priraary  cystostomy  is  done  for  tem- 
porary  drainage  (Fig.  23).     (For  technic,  see  page  727.) 

After  two  or  three  weeks  of  complete  physiological  rest  to  the  bladder  the 
second  stage  of  the  operation  is  performed. 

STEP  2. — ^With  the  patient  in  the  Trendelcnburg  position,  the  bladder  is 
thoroiighly  packed  with  iodoform  gauze;  the  peritoneal  cavitv  is  opcned,  the 
intestines  deposited  in  the  iipper  abdomen  with  the  viseera,  woinKl  surfaces  and 
peritoneal  cavity  thoroughly  protected  by  sterile  gauze  pads  or  continuous  rolls. 
The  cyst  of  omentum  is  excised.^ 

STEP  3. — The  bladder  incision  is  lengthened  in  order  to  freelv  cxpose  the 
base  of  the  bladder.     The  communication  betweon  mothor  cyst  and  bladder 

*  The  primarj  focus  in  the  liver  was  also  eicised  by  rescetion  of  right  lobe  of  liver. 
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Fio.  23. — The  Bladdeb  Sutubed  to  Skin  pob  Drajnaoe — Ctstobtomt. 

lying  below  the  peritoneal  reflection  between  bladder  and  rectum  is  accuratelj 
determined. 


Fia.  24. — The  Mothbb  Ctst  Incised  through  the  Perineum. 

A  sponge  holder,  carrying  a  small  gauze  sponge,  is  introduced  into  the 
mother  cyst  through  the  opening  in  the  floor  of  the  bladder  and  then  pushed 


Fia.  25. — The  Cy8t  Wall  Sutured  to  Skin  of  Perineum.  Openinj?  between  bladder  and  cy8t  closed 
up  to  cathctcr  inaerted  for  drainaf^e.  Wound  in  fundus  of  bladder  closed  without  drainage.  Peri- 
toneum  and  abdominal  wound  closed. 
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dowii  toward  the  perineum.  A  perineal  dissection  is  then  made  between  rectum 
and  prostate  and  the  cy8t  capsule  puUed  down,  incised,  and  sutured  to  the  skin 
of  the  perineum,  thus  marsupializing  the  cy8t  to  the  integument  of  the  perineum 
(Fig.  24). 

STEP  4. — Through  the  perineal  opening  the  mother  cy8t  is  curetted  and 
pure  carbolic  acid  applied  to  its  wall. 

STEP  5. — The  communication  between  cyst  and  trigone  is  closed,  after 
freshening  the  edges,  by  catgut  sutures,  leaving  a  small  opening  at  the  lower 
angle  of  the  wound  through  which  the  bladder  is  drained.  Drainage  is  carried 
out  by  inserting  a  26  French  catheter  from  the  perineal  wound  through  the 
cyst  cavity  into  the  bladder  (Fig.  25). 

STEP  6. — The  vesical  and  abdominal  wounds  are  closed  in  anatomical  layers. 
A  small  cigarette  drain  is  inserted  to  the  space  of  Retzius. 


TOTAL  CTSTECTOnr  AND  EZCLUSION  OF  THE  BLADDER 

A.  Complete  extirpation  of  the  bladder  (Tuffier,  Watson  and  Cunning- 
ham,  30,  Squier). 

B.  Exclusion  of  the  bladder  (Mayo,  18). 

In  considering  total  cystectomy  as  an  operation  of  value,  we  are  forced  to 
consider  the  mortality  incident  to  such  an  operation  and  the  postoperative  con- 
dition  of  the  patient  who  survives.  From  the  nature  of  the  conditions  that  call 
for  this  operation  we  naturally  expect  a  large  operative  mortality  and  consider- 
able  postoperative  morbidity.  The  results  of  total  extirpation  of  the  bladder 
demonstrate  3  facts  very  prominently: 

1.  A  primary  operative  mortality  of  40  per  cent. 

2.  An  extra  mortality  of  48  per  cent.  from  direct  infection  of  the  kidnejs  as  the 
result  of  ureteral  inplantation. 

3.  A  total  eventual  mortality  of  88  per  cent. 

From  these  premises  the  outlook  is  not  very  hopeful  under  any  circum- 
stances. 

Watson  (30)  epitomizes  as  follows: 

(1)  The  operation  must  be  early,  not  a  terminal  event. 

(2)  Ureteral  implantation  must  be  abandoned  and  a  bilateral  nephrostomy 
must  be  substituted  and  done  as  a  preliminary  step  to  the  operation  of  total 
cy8tectomy.  !N'ephrostomy  establishes  a  permancnt  renal  lumbar  fistula,  for 
which  the  patient  wears  a  special  form  of  apparatus  (Watson  nephrostomy 
apparatus). 

There  are  other  conditions,  however,  where  the  operation  of  bladder  oc- 
clusion  is  neces8ary,  in  fact,  obligatory. 

Mayo  groups  this  class  of  cases  under  3  divisions : 
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1.  Cases  of  congenital  anomalies  of  the  bladder  or  urethra  of  such  a  char- 
acter  as  not  to  permit  the  establishment  of  iirinary  control. 

2.  Cases  where  portions  of  the  ureter  are  extirpated  or  injured  during 
operations  undertaken  for  other  conditions. 

3.  Cases  of  malignant  disease  too  extensive  to  permit  removal  by  resection. 
Such  pathological  conditions  as  render  these  operations  necessary  are  per  se 

the  primary  cause  of  a  high  niortality.  In  any  procedure,  either  exci8ion  or 
occlusion,  the  disposition  of  the  ureters  is  the  fundamental  operative  considera- 
tion.  The  results  of  heterotransplantation  of  the  ureter  are  certainly  far  from 
encouraging.    The  various  transplantations  are : 

1.  Entero-anastomosis  to  appendix,  cecum,  sigmoid,  rectum. 

2.  Colpo-anastomosis. 

3.  Implantation  of  the  ureter  in  the  skin  (dermato-ureterotresis),  either  to 
abdomen  or  loin  (ureterostomy). 

4.  Xephrostomy. 

Total  Cystectoiny  with  Ablation  o£  Prostate  and  Vesicles  (Squier). — Total 
cystcctoray  can  be  perfonned  suprapubically  with  the  vertical  or  transverse 
incision.  The  prelirainary  steps  of  the  operation  are  as  outlined  above  under 
subtotal  cystectomy.  The  pathological  condition  in  this  class  of  čase  will 
necessitate  an  extreme  peritoneal  denudation  or  cxcision.  Transplantation  of 
the  ureters  mav  be  done  at  the  tirne  of  vesical  extirpation,  but  is  best  performed 
as  a  preliminary  operation  to  total  cystectomy.  If  the  operation  is  to  be  done 
in  2  stages,  ureteral  transplantation  should  be  the  first  operative  procedure. 

STEPS  1-7. — (;^arry  out  the  procedure  indicated  in  the  operation  for  subtotal 
cystectoiny  down  to  and  including  step  No.  7. 

STEP  8. — Separate  the  anterior  or  pubovcsical  attachment  until  the  neck  of 
the  bladder  is  exposed  and  isolated. 

STEP  9. — Leave  the  anterior  surface  and  neck  of  the  bladder  for  the  tirne 
being  and  begin  to  separate  the  vesicles  and  prostate  from  the  rectum,  keeping 
close  to  the  midline  and  gradually  working  forward  and  laterally  until  the  pos- 
terior  laver  of  the  triangular  ligament  is  reached.  The  dissection  must  be  care- 
fully  carried  out  to  avoid  injury  to  the  rectum  and,  if  the  vesicoprostatic 
portion  of  the  operation  is  left  until  last,  there  will  be  very  little  hemorrhage 
from  the  vesicoprostatic  plexus  of  veins  which  are  particularly  abundant  about 
the  sides  and  anterior  surface  of  the  prostate. 

STEP  10. — Divide  the  inferior  vesical  arteries  and  veins  with  the  ureters, 
between  clamps,  preferably  using  the  actual  cautery.  With  curved  scissors,  cut 
the  bladder,  vesicles,  and  prostate  free,  immediately  behind  the  posterior  lamella 
of  the  triangular  ligament  and  remove  in  toto.  Hemostasis  is  best  controlled, 
temporarilv,  by  large  warm  compresses  firmly  packed  into  the  excavation. 

STEP  11. — Ligate  ali  bleeding  vessels. 

STEP  12. — The  ureters  have  been  previously  attended  to  or  implantation  is 
now  performed  by  transplanting  them  into  the  sigmoid  or  rectum,  using  the 
Coffey  technic.     In  order  that  the  terminal  portion  of  the  ureter  may  secure 
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adeqiiate  compression  of  its  lumen,  the  ureter  must  traverse  the  wall  of  the 
bowel  betwecn  the  muscularis  and  the  peritoneum  for  a  distance  of  1  to  1.5 
cm.,  thiis  preventing  dilatation  of  the  ureter  with  8ubsequent  regurgitation  of 
feculent  material  into  them. 

STEP  13. — Close  the  woiind  in  lajers  down  to  the  exit  of  the  drainage  tubes, 
as  in  subtotal  cystectomy  (page  733). 

COMMENT. — This  operation  is  one  to  be  rarely  recommended. 


ELECTBICAL  CAUTEBIZATION  OF  VESICAL  NEOPLASMS  B7  HIOH- 

FBEQnENCT  CUBRENT 

a.  Oudin  unipolar. 

b.  D'Arsonval  bipolar. 

Indications  for  the  use  and  therapeutic  value  of  the  Oudin  high-frequency 
current  in  the  treatment  of  benign  papillomata  of  the  bladder  have  been  estab- 
lished  (Beer,  2,  3,  4;  Keyes,  McCarthy,  19;  Thomas,  29;  Ilarris,  8,  etc). 

The  essential  instruments  and  procedure  for  this  therapy,  as  outlined  by 
Beer,  are : 

1.  A  high-frequency  machine  (Wappler)  with  Oudin  resonator. 

2.  A  catheterizing  cystoscope. 

3.  A  heavily  insulated  copper  electrode. 

The  Oudin  current  is  derived  from  the  resonator  and  is  unipolar,  thus 
necessitating  the  use  of  only  one  intravesical  electrode.  After  the  bladder  has 
been  wa8hed  and  then  filled  with  distilled  water,  the  cystoscope  armed  with  the 
electrode  is  introduced.  The  electrode  is  pushcd  a  short  distance  in  among  the 
villi  of  the  tumor  and  the  current  is  allowed  to  play  for  15  to  30  seconds  at 
numerous  (10  to  15)  points  of  application,  depending  upon  the  size  and  loca- 
tion  of  the  tumor.  If  the  electrode  touches  the  bladder  wall,  it  causes  pain. 
Treatments  are  repeated  in  about  5  to  7  days*and  are  discontinued  as  soon  as 
the  whole  growth  appears  necrotic.  The  slough  is  allowed  to  separate  spon- 
taneously  or  accelerated  by  bladder  irrigations,  and  in  about  2  or  3  weeks  will 
have  been  definitely  čast  off  when  the  bladder  wall  will  show  a  granulating 
base  which  should  be  expo8ed  to  the  Oudin  current  as  above. 

The  immediate  visible  effects  of  the  application  are  striking.  No  spark  is 
seen  unless  the  surface  is  flat  and  prevents  the  electrode  from  burving  itself. 
When  the  current  is  on,  gas  (hydrogen?)  is  freely  generated  and  bubbles  out 
of  the  growth. 

Beer's  conclusions  are : 

1.  Ali  papi]lary  carcinomata  should  be  excluded,  as  malignant  cases  do  not 
respond  to  treatment. 

2.  Patients  intolerant  to  cystoscopic  examination  cannot  be  treated  by  the 
transurethral  route. 

3.  A  few  growth8  are  topographically  inaccessible  and  large  growths  at 
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the  neck  of  the  bladder  are  traumatized  and  bleed  so  as  to  prevent  accurate  work, 
McCarthy  (19)  summarizes  the  present  status  as  fo]lows: 

1.  The  Oudin  spark  treatment  (cjstoscopic)  applies  to  small  or  moderate- 
sized  growths,  single  or  multiple,  particularly  the  latter,  which  are  accessible 
and  apparcntlj  of  a  benign  character. 

2.  In  the  absence  of  a  reasonab]y  prompt  effect,  such  treatment  should  not 
be  prolonged. 

3.  Except  in  the  nnusual  čase,  where  pronoimced  hematuria  obscures  the 
view,  the  method  wi]l  supplant  the  suprapnbic  operation  of  excision. 

4.  The  application  of  the  spark  should  not  be  made  in  a  cloudy  field,  as  in 
such  event  it  is  inexact  and  dangerous. 

6.  Growth8  of  an  infiltrating  character  and  with  a  suspicion  of  nialignancy 
should  be  very  promptly  removed  by  resection  through  the  entire  bladder  wall 
at  least  2  cm.  beyond  the  mass,  and  when  in  close  proximity  to  the  ureteral 
orifice  should  include  transplantation. 

6.  In  the  čase  of  a  very  great  number  of  outgrowths  in  the  bladder  which, 
while  benign,  are,  from  their  very  multiplicity,  not  amenable  to  the  spark  treat- 
ment, one  should  not  forget  that  this  same  treatment  may  with  much  effective- 
ness  be  directed  via  the  suprapubic  opening. 


POSTOPEBATIVE   TREATMENT 

Cteneral  Heasnres. — Regardless  of  the  condition  for  which  the  operation 
has  been  undertaken,  or  the  method  used  in  the  various  operative  procedures, 
the  postoperative  treatment  is  essentially  the  same.  On  account  of  the  age  of 
many  of  the  patients  undergoing  a  bladder  operation,  certain  general  or  8y8- 
temic  measures  are  indicatcd.  First  and  foremost  is  the  condition  of  urinary 
excretion;  secondly,  the  tone  and  stability  of  the  cardiovascular  8y8tem; 
thirdly,  the  avoidance  of  pulmonary  complications ;  and,  fourthly,  local  meas- 
ures dealing  with  urinary  drainage  and  the  condition  of  the  wound. 

As  most  of  the  cases  will  have  had  a  preliminary  injection  of  morphin,  with 
or  without  atropin  sulphate  or  scopolamin,  the  patient  is  usually  quiet  for  some 
time  after  the  operation,  especially  if  general  anesthesia  has  been  used.  Where 
nitrous-oxid-gas-oxygen  anesthesia  has  been  used  the  patient  is  usually  clearly 
conscious  when  retumed  to  bed.  The  patient's  head  is  slightly  elevated  and 
where  the  operation  has  been  a  cystectomy  the  head  of  the  bed  is  elevated  to  a 
Fowler  position  of  about  35°. 

Murphy  proctoclysis  of  plain  water  is  instituted  and  made  continuous  for 
about  48  hours,  when  1,000  c.  c.  of  plain  water  is  given  night  and  moming  for 
2  days.  If  the  pulse  is  rapid  and  small  in  quantity,  digalen  0.50  c.  c  is  given 
everv  4  hours  hypodermically.  If,  however,  the  pulse  is  weak  and  the  myo- 
cardial  sounds  poor,  spartein  sulphate  0.12  gm.  is  given  every  4  hours  hypo- 
dermically.    After  the  patient  has  recovered  from  whatever  nausea  and  vomit- 
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ing  may  have  occurred  incident  to  the  anesthesia,  he  is  given  water  freelj  and 
fluid  diet  until  the  bowels  have  moved,  when  a  soft  diet  is  instituted.  During 
the  second  day  after  operation  the  patient  receives  sodium  benzoate  and  uro- 
tropin,  0.50  gm.  of  each,  in  a  full  glass  of  water  every  4  hours.  At  the  end  of 
36  to  48  hours  the  bowels  are  moved  by  calomel  0.015  gm.  every  15  minutes  for 
6  doses,  to  be  followed  in  12  hours  by  magnesium  sulphate  30  gm.  Instead  of 
calomel,  castor  oil,  30  to  50  c.  c,  is  very  often  used.  If  abdominal  distention  is 
prominent  at  any  time  after  operation,  we  have  recourse  to  enemata;  the  fol- 
lowing  in  the  order  of  efficacy  are  used:  (1)  mag.  sulp.  30  gm.,  glycerin  30 
c.  C,  water  150  c.  c. ;  (2)  mag.  sulp.  30  gm.,  glycerin  30  c.  c,  turpentine  10 
C  C,  soapsuds  500  c.  c. ;  (3)  milk  250  c.  c,  molasses  250  c.  c. ;  (4)  alum  pulv. 
15  gm.,  water  500  c.  c.  In  ad,dition  to  the  enemata,  eserin  salicylate  0.0015 
gm.  is  given  every  4  hours  hypodermically,  or  hormonal  1  ampule,  or  pituri- 
tin  1  C.  C,  hypodermically.  Tea,  coffee,  and  alcohol  and  condiments  are  inter- 
dicted  in  the  dietary. 

Local  Heasures. — ^When  the  patient  is  retumed  to  bed,  the  drainage  tube 
is  connected  with  a  bottle  at  the  side  of  the  bed  by  flexible  rubber  tubing.  I 
have  not  used  continuous  irrigation  or  aspiration  for  some  time,  and  can  see  no 
compensating  benefit  to  warrant  its  use.  However,  continuous  aspiration  may 
readily  be  instituted  by  means  of  the  Cathcart  T-tube  apparatus,  or  the  Bunsen 
bottles  adopted  for  suction  drainage  of  the  bladder.  The  cigarette  drain  in  the 
space  of  Retzius  is  usually  removed  before  the  end  of  the  third  day,  and  the 
tube  in  the  bladder  within  a  week,  except  in  cases  of  cystostomy.  The  sutures 
are  removed  on  the  tenth  day,  and  the  skin  incision  strapped  with  2  or  3  narrow 
strips  of  sterile  adhesive  plaster. 

When  the  urine  begins  to  discharge  upon  the  skin,  it  is  nece8sary  to  protect 
it  from  irritation.  I  have  found  that  tincture  of  aloes,  applied  to  the  dry 
skin  3  to  4  times  a  day,  is  an  efficient  means  of  preventing  redness  and  irritation 
of  the  skin.  Occasionally,  a  peculiar  change,  so-called  phosphaturia,  takes  plače 
in  the  urine,  whereby  phosphatic  material  is  deposited  in  and  about  the  wound. 
When  this  occurs,  the  urotropin  and  sodium  benzoate  are  omitted,  and  dilute 
aromatic  sulphuric  acid,  2  c.  c,  is  given  in  a  full  glass  of  water  every  4  hours 
through  a  glass  drinking  tube.  The  disposition  of  phosphates  takes  plaoe  within 
the  bladder,  and  at  about  the  seventh  day  considerable  sloughs  begin  to  come 
away  from  the  bladder  wall.  This  condition  is  best  treated  by  giving  aromatic 
sulphuric  acid  by  mouth  and  irrigating  the  bladder  with  diluted  hydrochloric 
acid  of  the  strength  of  .2  per  cent.  in  plain  water  or  with  a  suspension 
of  Bulgarian  bacilli.  The  occurrence  of  this  phosphatic  decomposition 
is  not  serious,  but  it  delays  the  convalescence  and  is  an  annoying  com- 
plication. 

Bladder  cases  should  be  encouraged  to  get  up  out  of  bed  early,  and  after 
prostatectomy  it  has  been  our  custom  to  have  them  out  of  bed  within  a  week, 
and  in  resection  cases,  in  10  days  to  2  weeks.  The  bladder  is  irrigated  for  the 
first  few  day8  every  4  hours  with  a  warm  saline  or  saturated  boric  acid  solution. 


748  OPEKATIONS    UPON    THE    URINAKY   BLADDER 

About  the  fourth  day  this  is  usually  done  twice  a  day,  and  at  about  the  end  of  a 
week,  with  1 : 1,000  sil  ver  nitrate  solution  daily. 

In  eases  of  cystotomy  for  calculus,  or  the  removal  of  foreign  bodies  where 
the  bladder  is  elean  and  the  8urgery  slight,  without  trauma,  and  when  hemor- 
rhage  is  not  present  or  expeeted,  primary  closure  of  the  bladder  with  a  small 
drain  in  the  space  of  Ketzius  is  usually  successful  when  combined  with  cathe- 
terization  every  4  hours.  If  leakage  oecurs  in  the  suprapubic  wound,  no 
trouble  is  to  be  anticipated,  as  it  U8ually  clears  up  very  readily. 

Complications. — The  complications  that  may  be  expected  are  seriatim, 
shoek,  hemorrhage,  siippression  of  urine,  infection,  pelvic  cellulitis,  epididy- 
mitis,  phlebitis,  abscess,  rarely  extrava8ation  into  the  paravesical  tissues,  peri- 
tonitis,  surgieal  kidney,  permanent  fistula,  and  incontinence  of  urine.  These 
are  to  be  treated  aecording  to  accepted  surgieal  principles. 
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CHAPTER   XVI 

CANCER  OF  THE  RECTUM  AND  SIGMOID 

Jerome  m.  Lynch 

INDICATIONS  FOR   OPERATION 

Surgerv',  so  far  as  oiir  kiiowledge  goes,  oflFers  the  oiily  hope  of  a  cure  in 
cancer.  Cancer  of  the  rectum  and  sigmoid  is  no  exception  to  this  rule.  Even 
in  far  advanced  cases,  a  local  removal  of  the  growth,  either  by  the  cautery  or 
the  knifc,  gives  at  least  temporary  relief.  After  eomplete  removal  over  40 
per  cent.  of  the  cases  in  the  practice  of  our  late  colleagiie,  Dr.  Tuttle,  and  in 
.my  own  series,  were  reported  cured  3  years  after  operation.  Fortiinately  for 
the  patient,  cancer  of  the  rectnm  and  colon,  the  anus  being  excepted,  remains 
stationary  for  a  long  period,  but  iinfortunatelv  niany  cases,  that  to  the  iinini- 
tiated  are  inoperable,  are  saddled  with  an  artificial  anus  plus  the  growth  when 
they  might  be  teniporarily  or  permanently  relievcd  by  a  radical  operation.  An 
operation  is  contra-indicated  when  the  liver  is  involved  or  when  the  tumor  has 
so  encroached  on  neighboring  organs  as  to  render  it  impo'ssible  to  restorc  their 
functions  after  the  removal  of  the  cancer.  liecentlv,  iinder  a  more  perfected 
technique,  with  careful  preparation  and  blocking  of  the  8ympathetic,  combined 
with  sacral  anesthesia,  we  are  operating  and  getting  good  results  in  some  cases 
that  we  would  have  considered  inoperable  scveral  vears  ago.  In  a  last  series  of 
16  consecutive  cases  since  the  first  of  October,  we  have  lost  8.  We  had  10  con- 
secntive  cases  without  any  mortality,  aH  combined  operations,  some  of  the  can- 
cers  fairly  well  advanced. 

\Ve  have  observed  that  constipation  is  the  earliest  8ymptom  of  cancer,  that 
this  is  probably  dne  to  some  enzyme  or  toxin  secreted  by  the  cancer  and  having 
a  selective  action  on  Auerbach's  plexus.  It  is  extremely  difficult,  even  with 
the  aid  of  cathartics  and  enemas  to  8ati8factorily  enipty  the  bowel  of  a  cancer 
patient.  In  most  cases,  even  though  the  caliber  of  the  giit  is  not  diminished, 
the  growth  being  a  lateral  one,  there  is  always  an  accumulation  above  the 
tumor.  It  is  also  worth  recording  that  very  frequently  after  the  operation 
when  the  continuity  of  the  bowel  has  been  restored,  there  is  increased  peri- 
stalsis  and,  indeed,  in  some  cases  a  diarrhea ;  but  after  a  while  this  adjusts 
itself  and  the  bowel  functionates  normally.  We  have  observed,  more  than  once, 
that  when  patients  had  a  recurrence  the  first  svmptom  was  constipation,  and 
they  noticed  this  themselves.     In  more  than  1  instance  the  new  growth  wa8 
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not  larger  tlian  the  end  of  the  thumb,  yet  it  had  begun  to  manifest  itself  by 
eonstipation.  Quite  the  opposite  occurs  in  some  eases  where  the  bowel  is  re- 
sected  for  benign  tumors  or  inflammatory  conditions.  Xot  infrequently  in 
sueh  cases,  the  eonstipation  eontinues  after  the  resection.  This  is  dne,  we  think, 
to  the  destniction  of  Auerbach's  plexus  by  an  inflammatory  process. 

In  disenssing  the  operative  treatment  of  tumors  of  the  cecum  and  colon, 
Dr.  E.  M.  Corner,  at  a  meeting  of  the  Medieal  Soeiety  of  London,  Oetober, 
1914,  stated  that  he  had  gleaned  from  the  records  of  St.  Thomas'8  Hospital 
(London)  this  interesting  data  that  the  ineidenee  of  obstnietion  was  as  follow8: 

Carcinomata  of  the  cecum,  4.1  per  cent.;  carcinomata  of  the  ascending 
colon,  0.7  per  cent.;  carcinomata  of  the  hepatic  flexnre  of  the  colon,  2.5  per 
cent. ;  carcinomata  of  the  transverse  colon,  13.4  per  cent. ;  carcinomata  of  the 
splenic  flexure  of  the  colon,  17.4  per  cent. ;  carcinomata  of  the  dcscending 
colon,  5.1  per  cent.;  and  carcinomata  of  the  iliac  and  pelvic  colon,  59.8  per 
cent.  These  figures  showed  that:  (1)  Carcinomata  of  the  cecum,  and  stili 
more  carcinomata  of  the  ascending  colon,  did  not  seem  to  obstnict  the  in- 
testinal  flow.  The  growth  tended  to  be  lateral  and  local  in  the  gut  wall,  like 
carcinomata  of  the  rectum;  hence  they  did  not  obstruct  the  flow  within  the 
bowel  as  did  a  ring  growth.  (2)  Carcinomata  of  the  iliac  and  pelvic  colon, 
splenic  flexure,  and  transverse  colon  were  quite  different  in  their  clinical  be- 
havior,  causing  intestinal  obstruction  early  in  their  course.  (3)  Carcinomata 
of  the  splenic  flexure  were  infrequent,  but  practically  always  caused  intestinal 
obstruction.  Carcinomata  of  the  hepatic  flexure  showed  the  same  feature 
to  a  much  marked  degree.  Since  many  regarded  the  whole  of  the  large  in- 
testine  as  an  anatomical  imity,  it  might  as  well  be  included  amongst  the  car- 
cinomata, those  of  the  rectum  in  the  statistics  8howing  the  relative  importance 
of  the  carcinomata  of  the  large  intestine  in  causing  acute  intestinal  obstruc- 
tion. Including  these  the  figures  were:  Carcinoma  of  the  cecum,  3.3  per 
cent. ;  carcinoma  of  the  ascending  colon,  0.2  per  cent. ;  carcinoma  of  the  hepatic 
flexure  of  the  colon,  1.7  per  cent.;  carcinoma  of  the  transverse  colon,  11  per 
cent. ;  carcinoma  of  the  splenic  flexure  of  the  colon,  14.3  per  cent. ;  carcinoma 
of  the  descending  colon,  4  per  cent. ;  carcinoma  of  the  iliac  and  pelvic  colon, 
47  per  cent. ;  and  carcinoma  of  the  rectum,  18.5  per  cent.  It  would  be  seen 
that  the  asvniniclrical  and  "lumpy"  as  contrasted  with  the  symmetrical  and 
annular  carcinomata  of  the  right  side  segment  of  the  colon  wcre  the  Icast  liable 
to  cause  acute  intestinal  obstruction.  This  clinical  condition  increased  in 
frequency  \vhen  the  growth  was  in  the  transverse  colon,  at  the  splenic  flcxure, 
to  reach  its  maxinium- clinical  ineidenee  in  the  iliac  and  pelvic  colon,  where 
it  took  the  form  of  a  ring  like  band  (from  the  disposition  of  the  lymphatics) 
constricting  the  bowel.  In  the  rectum,  again,  the  growth  was  "lumpy"  and 
asymmctrical  in  its  disposition. 

It  w()uld  Le  scen  that,  looked  at  from  ali  points  of  view,  carcinomata  of  the 
transverse  colon  occupied  botli  pathologicallv  and,  to  a  less  degree,  clinically, 
an  intermediate  position  between  cecal  and  sigmoid  carcinomata;   \vhilst  in 
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cases  of  aciite  intestinal  obstruction  where  tlie  situation  of  the  caiise  coiild  not 
be  ascertained,  the  preponderance  of  the  left  side  caiises  over  those  on  the 
right  side  snggested  the  very  praetical  point  of  open  ing  the  abdomen  through 
the  left  rectns  mnscle.  Clinicallj  carcinomata  of  the  transverse  colon  exhibit 
these  characteristics :  The  absence  of  waming  to  the  patient,  the  imannounced 
onset  of  aeute  intestinal  obstruction,  and  the  presence  of  a  small  annular  growth. 
Henee,  when  it  came  to  treatment  the  surgeon  had  2  things  to  attend  to — 
intestinal  obstruction  primarily  and  a  carcinoma  of  the  transverse  colon  sec- 
ondarily.  The  fomier  wa8  a  condition  in  which  mjriads  of  microorganisms 
abonnded.  The  organisms  were  responsible  for  manj  and  miich  of  the  sur- 
gical  failures  in  removal  of  growths  from  the  colon.  Ilence  he  would  urge  that 
the  snrgeon  was  very  nnsound  who  attempted  to  do  constnictive  work,  e.  g., 
the  plastic  work  of  an  anastomosis  in  the  face  of  this  sepsis.  Therefore,  when 
any  degree  of  «cute  intestinal  obstruction  was  present,  a  temporary  colostomy 
alone  should  be  done.  The  artificial  anus  and  the  growth  should  be  removed 
about  a  fortnight  or  3  weeks  later,  the  ends  of  the  resected  bowel  sutured  and 
closed,  and  the  cecum  anastomosed  to  the  sigmoid.  It  wa8  noteworthy  that  it 
was  strongly  adviscd  that  the  surgeon  should  do  nothing,  not  even  with  removal 
of  the  gi*owth,  but  relieve  the  intestinal  obstruction.  In  the  speaker's  experi- 
ence  patients  so  treated  did  better  in  both  their  early  and  late  clinical  post- 
operative  stages  than  if  the  growth  was  removed  and  the  PauFs  tubes  inserted. 
It  v^as  far  better  to  leave  the  resection  of  the  growth  until  the  time  of  the 
anastomosis.  An  inflamed  growth  was  far  more  likely  to  lead  to  trouble  if 
any  attempt  wa8  made  to  remove  it  than  was  an  uninflamed  grovvth. 

In  the  practice  of  the  late  Dr.  James  P.  Tuttle  and  myself  a  series  of  168 
operations  for  cancer  of  the  large  bowel  presents  the  following  data.  We  hope 
in  the  near  future  to  be  able  to  settle  definitely  the  number  of  cases  operated 
on  that  are  ali  ve  to  date;  so  far  we  can  account  for  only  5  G  out  of  the  130 
recoveries. 

Cases  operated  Recoveries  Deaths 

Adenocarcinoma    144  106  37 

Epithclioma   5  6 

Sarcoma    7  7 

Colloid  carcinoma    2  2 

Scirrhous  carcinoma 2  2 

Malignant  papilloma  ....       6  6 

Malignant  condyloma   ...       1  1 

Malignant  stricture 1  1 

Totals    168  130 :  77  per  cent.        37 :  22  per  cent. 

Preparation  of  the  Patient. — Preparation  of  the  patient  for  operation  is  as 
important  as  the  after-treatment ;  often  the  success  of  the  operation  depends 
upon  the  proper  preparatory  čare.  Unless  contra-indicated,  our  usual  pro- 
cedure is  to  administer  calomel  in  broken  doses  3  or  4  day8  previous  to  opera- 
tion.   This  is  fol]owed  by  a  saline  cathartic  and  subsequently  by  castor  oil.    At 
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the  tirne  of  operation  the  bowel  is  irrigated  with  a  2  per  cent.  solution  of 
peroxid  of  hydrogen  and  methjlene  blue.  This  has  a  decided  cleansing  effect 
and  also  the  advantage  of  breaking  up  any  hard  fecal  matter  that  may  have 
accumulated.  Twenty-four  hours  before  operation  the  bowels  are  tied  up  by 
administering  deodorized  tineture  of  opium  in  doses  of  10  minims  3  times  a 
day ;  then  2  hours  before  the  operation  l^  of  morphin  and  1/150  of  atropin 
is  administered  hypodermieally ;  and  ^2  ^^  l^^^^r  before,  if  the  patient  is  not 
we]l  under  the  influence  of  the  drug,  we  administer  ^4  ^^  1/16  of  morphin. 
The  technique  f or  saeral  anesthesia  is  as  f ollows  :^ 

The  point  at  which  the  needle  is  to  be  inserted  is  first  decided  upon.  This  can  be 
determined  by  following  the  saeral,  spinous  processes  uiitil  they  are  found  lacking. 
Slightly  above  this  point  will  be  found  the  opening  of  the  canal.  If,  as  happens  in 
most  cases,  we  have  a  bifid  spine,  the  ridges  can  easily  be  felt,  except,  as  I  have  said, 
in  very  fat  subjects.  If  the  canal  opens  near  the  sacrococcygeal  jokit,  this  point  is 
selected.  Then,  having  first  determined  the  point  at  which  the  needle  is  to  be  inserted, 
and  this  is  always  in  the  median  line,  it  is  painted  with  tineture  of  iodin.  Next,  a 
little  ethyl  chlorid  is  sprayed  on  the  skin,  and  a  hypodermic  syringe,  containing  a  solu- 
tion of  1  to  500  novocain,  with  an  ordinary  hypodermic  needle,  is  employed  in  order 
to  anesthetizo  the  skin  over  the  are?,  in  which  the  needle  is  to  be  inserted,  so  that  a 
small  incision  can  be  made  without  causing  any  pain.  It  is  always  better  to  incise 
the  skin  in  order  to  obviate  any  chance  of  infection. 

The  following  procedure  is  used  in  passing  the  needle:  The  needle  is  grasped 
in  the  right  hand,  and  the  index  fiiiger  placed  close  to  the  point.  It  is  then  passed 
at  an  angle  of  15°  until  the  bone  is  reached.  The  needle  is  then  passed  close  to  the 
bone  until  it  has  been  entirely  inserted  for  about  one  inch.  At  this  juncture  it  is  well 
to  pause  and  make  sure  whether  the  needle  is  in  the  canal  or  not.  This  can  be  deter- 
mined, as  was  said  above,  by  moving  the  needle  back  and  forth,  up  and  down,  and 
from  side  to  side.  If  it  is  in  the  canal,  the  wall  will  be  found  on  ali  sides,  and  if  it  is 
not,  the  needle  will  readily  pass  through  the  skin. 

If  the  needle  is  found  to  be  in  the  canal,  about  four  c.  c.  of  the  same  solution  is 
deposited  on  both  sides.    This  is  usually  suffieient. 

After  this  has  been  done  the  trocar  is  reinserted  in  order  to  prevent  the  escape  of 
fluid,  and  the  needle,  with  the  troear,  allowed  to  remain  in  position  until  anesthesia  is 
established.  The  reason  for  this  is  that  if  anesthesia  is  not  established  after  15  min- 
utes,  it  may  be  neces8ary  to  inject  1  or  2  c.  c.  more,  and  this  is  made  much  simpler  if 
the  needle  has  been  left  in  plače.  It  is  important,  first,  for  the  fluid  to  be  absolutely 
sterile,  and  of  the  same  specific  gravity  as  the  blood  in  order  that  it  may  be  readily 
absorbed. 

After  anesthesia  has  been  established  the  needle  is  withdrawn,  and  some  cotton 
and  collodion  plaeed  over  the  wound.  The  patient  is  then  plaeed  in  whatever  position 
is  desirable  in  order  to  perfonn  the  operation,  and  the  rest  of  the  procedure  depends 
on  what  particular  operation  has  been  undertakeii.  If  a  prolonged  anesthesia  is  neces- 
sary,  urea  and  quinin  may  be  substituted  for  novocain.  I  have  not  as  yet  determined 
how  much  of  the  urea  and  quinin  is  necessary  in  order  to  produce  complete  anesthesia, 
or  what  would  be  the  duration  of  the  anesthesia  under  this  process. 

Perineal  Operation. — The  patient  is  placed  in  the  lithotomv  position.     The 
lower  bowel  is  irrigated  with  pure  pcroxid,  and,  if  after  irrigation  there  is 
*Lynch:     Diseaaes    of  the  Rectum  and  Colon. 
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danger  of  leakage,  some  sterile  gauze  is  packed  in  the  rectum.  An  incision  is 
made  in  the  poster ior  commissure  between  the  mucous  membrane  and  the  skin. 
The  mncous  membrane  is  then  dissected  aH  around  as  in  a  Whitehead  opera- 
tion  and  held  in  position  with  T-forceps.  To  prevent  any  further  soiling  of 
the  wound  the  mucous  membrane  is  tied  either  with  purse  string  or  an  ordinarj 
suture.  The  muscle  is  slit  posteriorly  and  the  incision  is  continued  until  the 
8acrococcygeal  joint  is  reached.  The  levator  muscle  is  divided  with  a  knife 
and  the  index  finger  passed  into  the  opening  and  above  the  muscle  which  is 
separated  from  the  bowel  with  a  scissors;  the  finger  is  swung  around  to  the 
right  side,  and  the  same 
process  repeated  (Fig.  1). 
The  sphincter  muscle  may 
or  may  not  be  slit  anteriorly. 
However,  before  separating 
the  rectum  from  the  urethra 
and  prostate  a  sound  should 
be  passed  into  the  bladder, 
after  which  a  careful  dis- 
section  is  made  with  the 
scissors  until  the  line  of 
cleavage  is  reached.  Great 
čare  should  be  exercised  at 
this  juncture  not  to  puli  on 
the  rectum,  becauso  by  so 
doing  the  urethra  is  kinked 
and  one  may  incautiously 
remove  a  portion  of  it. 
When  dissecting  the  rectum 
free  from  its  anterior  con- 
nections,  it  should  be  pulled 
out  and  not  backwards. 
Once  the  line  of  cleavage  is  reached  the  rest  of  the  operation  is  comparatively 
simple.  We  should  sound  a  note  of  waming  against  unnecessary  pulling  or 
dragging  on  the  bowel  at  any  period.  The  entire  operation  should  be  a  free, 
clean  dissection,  as  nothing  is  gained  by  using  force.  After  the  peritoneal 
reflection  is  reached,  the  vas  deferens  occasionally  comcs  into  view  and  may 
be  mistaken  for  the  ureter.  It  is  not  always  necessary  to  cut  the  vas,  but  if 
it  should  be  cut  accidentally  it  is  not  of  very  great  moment.  After  the  an- 
terior dissection  has  been  completed  as  in  Fig.  2,  the  lateral  ligaments  should 
be  double  clamped  and  cut  between  the  clanips.  The  peritoneum  as  it 
spreads  out  above  the  lateral  ligaments  should  be  scvered.  The  operator 
now  holds  the  rectum  fonvard  and  outvvard  with  his  left  hand,  and  with 
the  right  gently  separates  the  rectum  from  the  sacnmi.  When  this  has 
been    accomplished   the   bowel    ought   to   come    down   with    little   difficulty. 


Fio. 


1. — Perineal  Extirpation.    Loosening  Rectum  from 
Levator  Ani  and  Anterior  Raphe. 
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Any  other  slight  attachments  should  be  divided  between  the  clamps. 
It  is  not  necessary  to  tie  the  lateral  ligaments;  if  the  clamps  are  allowed  to 
remain  iu  plače  for  i/o  hour,  they  can  then  be  removed  with  very  little  danger  of 
hemorrhage  occurring  subseguentlj.  The  bowel  is  now  broiight  down  with 
the  tumor  outside  of  the  perineum  and  with  it  the  healthj  gut.  One  should 
be  absolutely  sure  to  remove  the  bowel  several  inches  above  the  growth.  When- 
ever  possible  the  bowel  above  the  growth  should  be  amputated  by  a  cauterj.    The 

bowel  having  been  brought  down 
without  tension  the  operator 
closes  the  anterior  opening  by 
attaching  the  peritoneum  to  the 
healthj  gut  with  3  or  4  inter- 
nipted  catgut  sutures.  Ali  dead 
spaces  should  be  closed  in  the 
same  manner,  and  the  bowel  at- 
tached  to  the  levator  ani  muscle 
by  interrupted  sutures.  It  is  our 
custom  to  plače  a  drainage  tube 
in  the  posterior  space  and 
around  this  to  pack  some  gauze. 
The  sphincter  muscle  is  next  ap- 
proximated  by  sutures  and  the 
musculature  of  the  bowel  at- 
tached  by  1  or  2  interrupted 
sutures  on  either  side  to  the 
musculature.  The  mucous  mem- 
brane and  the  skin  are  then  ap- 
proximated  by  catgut  sutures. 

Combined  OperatioiL  —  The 
combined  operation  in  a  stout 
pationt  is  extremely  difficult, 
therefore,  it  is  imperative  to  make  a  large  incision.  Our  preference  is  for 
a  median  incision,  continued  to  1  side  or  the  other  of  the  umbilicus,  and 
large  enough  to  allow  sufficient  room,  so  that  the  surgeon  can  work  unin- 
terruptedly  and  see  what  he  is  doing.  After  the  abdomcn  has  been 
opened  a  self-retaining  retractor  is  adjusted  in  plače  and  the  patient  is  then 
put  in  the  Trendelenburg  position.  It  is  most  important  that  ali  the  small 
bowels  should  be  thoroughly  walled  ofF,  so  that  when  the  table  is  lowered  thev 
do  not  fall  back  into  the  pelvis.  The  sigmoid  is  brought  out  of  the  wound,  and 
in  so  doing  tension  is  put  on  the  sigmoidal  vessels.  This  is  important  as 
indicating  the  blood  vessels  which  are  to  be  tied.  The  right  leaf  of  the  mesen- 
teric  peritoneum  is  slit,  and  a  scissors  curved  on  the  flat  passed  through  the 
opening.  This  instrument  can  be  passed  for  a  considerable  distance.  By  gently 
opening  the  blade  the  peritoneum  is  separated  from  the  fat  and  blood  vessels, 


Fig.  2. — Perineal  Extirpation.     Showiii£  the 
Culdesac  opened  iu  the  perineal  operation. 


Fio,  3. — CoMUiNED  OpKnATioN  Fou  Cancer  op  THE  Rectitm,  slimvfiig  tho  metbod  of  stripping 
the  pcriloneiim  previous  io  Ijing  ofT  tho  lilood  ftupply, 

heraorrhoidal  arterj  can  be  found,  and  it  also  ia  ligated,  aftor  wliich  the  bowel 
ean  be  disseeted  oiit  from  between  the  2  leaves  of  tbe  meseiiterv,  carrving  with 
it  ali  fat  aiid  glands.  This  dissectiori  is  eontimicd  to  tbe  l<>vator  aiii  by  iinnuis 
of  a  periosteal  elevator  or  a  scisaors.  Tlie  bnw*"l  ih  separatcd  iii  front  fnaii  tlio 
vagina  in  the  fernale  and  fmni  tlie  prostate  and  urethra  in  tho  Tna!t\  Tlm 
lateral  Hganientrt  sbonld  l)e  donble  olaniped,  otherwise  severe  blerding  raay 
resni  t  from  cntting  the  middle  hemorrboidal  ariciies  (Fig.  4). 

From  now  on  there  is  some  diffe renče  in  teebniqne,  dopendini^  to  a  great 
extent  on  whether  tbe  anrgeoii  proposes  to  eradieate  the  lowor  sei^nent  and  leave 
the  patient  witb  an  artificial  aniia,  or  whetlier  be  intends  to  reniove  the  lower 
se^ient  and  bring  the  aignioid  dovvn  to  take  its  plače, 

If  the  first  is  to  be  carried  out,  tbe  bowel  is  donble  clamped  and  divided 
bclow  the  peritoneal  reflection.     Tbis  division  is  alwayš  to  be  accomplished 
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with  the  cauterv  or  with  a  Prvor  cliimp*  Aftor  tlio  l)nwol  lias  beeii  divided, 
the  lo\ver  segment  is  in  vagina  tcd  and  c^lospd  bv  a  purse-string  snture.  The 
iippcr  segment  is  treated  iii  tlie  same  wayj  covered  o  ver  wit!i  a  elutb  atid  broiigbt 
oiitside  of  tbe  iibdominal  \valL  The  operator  tiow  pnjeeeds  t<»  close  tbc  peri- 
toneal  floor^  and,  for  tbi.s  piirpose,  the  peritoneiim  that  bas  been  dissected  from 

the  inesenteric  leaves  is 
used  (Fig.  5),  The  peri- 
toueiini  h  elosed  so  that 
no  raw  siirfaces  are  left. 
The  abdoiuen  is  closed  in 
the  nsnal  nianiier  except 
that  tbc  peritoneinn  is 
Btitched  to  the  oral  end  of 
the  lunvel,  and  tlie  faseia 
IS  (dosed  bv  iutermpted 
sntures,  The  skin  is 
closed  by  interrupted  silk- 
wom>pr|it  sntnre8. 

Tbe  snr^eon  can  no\v 
retiini  tjie  paticnt  to  bed 
aiid  divide  the  operation 
iiito  2  ^taf^s,  removing 
the  eephalad  end  at  a  sub- 
sefiaerit  operation,  or  the 
patient  ean  be  piit  in  tbe 
lithotnniv  poHition  and  the 
cepbahid  renioved  at  the 
same  sitting.  The  tech- 
niqiie  for  this  is  very  siiu- 
ple,  bccaiise  it  is  not  neoes- 
sarv  to  save  anv  of  the 
st  metu  res.  A  wid6  inci- 
aion  is  made  aroimd  the  anii^j  abont  an  ineh  frorn  the  opening,  and  ali  the 
glands  and  siirroiinding  skin  are  renioved  by  tbia  incision. 

The  dissc^ction  is  coiitinued  np  to  the  lovator  ninscle,  Ilere  an  open  ing  is 
made  po.steriorly  in  the  ninscle,  and  tbe  snrgefm  piisses  tbe  left  index  iinger 
through  the  opening,  bringing  it  for\vard  on  the  left  side  elose  to  tbe  giit  wliere 
tbe  levator  ani  is  attaelied.  Using  the  finger  as  a  diro{'tt)r,  tlie  operator  sepa- 
rates  the  levator  ani  niiiscie  froni  tbe  boweh  Then  tliis  ^aiiie  Hii-^er  is  passed 
over  on  the  right  side  where  the  same  proeednre  is  earried  ont.  Tbe  latcral 
ligaments  iire  donlde  elampod  and  eiit.  After  this  tbc  entire  hnver  howel  is 
renioved.  A  drainage  tnbe  h  pas^sed  into  the  cavitv.  and  aronnd  tbis  is  packed 
some  ganze.  The  levator  mnscie  and  its  fascia  are  bronght  together  by  inter- 
rupted siitures  and  the  skin  is  treated  m  the  same  manner,     The  posterior 
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incision  should  now  be  prolonged  to  the  side  of  the  coccyx,  as  far  as  the  dissec- 
tion  with  the  sacrum,  and  the  wound  closed,  leaving  an  opening  8ufl5eiently 
large  to  allow  for  the  removal  of  the  gauze  and  the  drainage  tube.  By  con- 
tinuing  the  incision  po8teriorly,  we  reaeh  the  most  dependent  portion  of  this 
large  cavity  and  establish  efficient  drainage  in  this  way. 

In  the  second  niethod  of  procedure,  the  operator  dissects  the  bowel  free 
from  its  me8entery  and 
from  the  vagina  in  the 
female,  and  from  the 
prostate  in  the  male, 
and  poster iorlv  as  far 
as  the  levator  muscle. 
One  of  2  methods  can 
be  followed:  The  as- 
sistant  makes  an  inci- 
sion between  the  rec- 
tum  and  the  coccyx, 
continuing  it  if  neces- 
8ary  to  the  sacrococ- 
cygeal  joint  afterwards 
separating  the  levator 
muscle.  Through  this 
opening  the  forceps  is 
passed,  a  piece  of  gauze 
or  tape  tied  aroimd  the 
bowel  above  and  the 
ends  of  the  tape  placed 
between  the  jaws  of  the 
clamp  which  has  been 
passed  up  from  below. 
The  clamp  is  now  with- 
drawn  and  with  it  the 
bowel,  which  is  brought 

out  through  the  posterior  incision.  The  operator  closes  the  peritoneal  floor 
and  aftenvards  the  abdominal  cavity.  In  the  otlier  proceduro  the  bowel  is 
packed  down  into  the  pelvis  and  a  new  diaphragm  made  about  an  inch  above  the 
old  one,  and  the  abdomen  closed.  The  patient  is  iiow  placed  in  the  Trendelen- 
burg  position  and  the  anus  closed  by  nieans  of  a  purse-string  suturo.  The 
mucous  membrane  is  dissected  free  from  the  skin,  as  in  a  Whitehcad  opcration, 
and  the  sphincter  muscle  slit  posteriorly,  the  levator  muscle  separated  from  the 
bowel,  and  the  tumor  with  the  lower  bowel  brought  through  this  opening, 
until  healthy  bowcl  is  reached.  Here  the  bo\vel  is  double  clamped  and  cut 
through  by  means  of  a  cautery,  čare  being  taken  to  tie  the  blood  vessels  at 
the  mesenteric  border.     The  levator  muscle  is  attached  to  the  gut  with  2  or  3 
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interruptcd  sutures,  and  over  this  the  fascia  is  sutured  snugly  around  the 
bowel.  The  2  eiids  of  the  divided  sphincter  should  be  brought  together  with 
catgiit  sutures  and  aftervvards  the  skin  with  8ilkwomi-gut  sutures.  The  next 
step  consists  in  scwing  the  inueous  membrane  to  the  skin  and  around  the 
anus.  When  this  is  completed  a  drainage  tube  is  plaeed  in  the  rectum.  Into 
the  cavity  back  of  the  rectum,  a  small  drainage  tube  is  passed  and  some  fluflFed 
gauze  packed  in  to  prevent  oozing.  The  posterior  incision  should  be  eontinucd 
back  to  the  site  of  the  coccyx  so  that  drainage  may  be  established  at  the 
dependent  point. 
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Abdomen,  diagrammatic  cross-section  of,  5 
Abdominal    distention    following    operations 

on  the  bladder,  747 
Abdominal  muscles,  relation  of,  to  hernia,  6,  7 
Abdominal  nephrectomy,  616,  617 
Abdominal  non-descended  testis,  51 
Abscess,  complicating  acute  appendicitis,  453, 
458,  459 
after-treatment  in,  463 
indications  in,  440 
fecal,  following  intestinal  8uture,»340 
following  operation  for  intestinal  obstruc- 

tion,  372,  373 
intraperitoneal,  indications  in,  478 

operative  treatment  of,  495-498 
of  anus,  due  to  foreign  bodies,  437 
of  anus  and  rectum,  ischiorectal,  525-528 
after-treatment  of,  527,  528 
anatomieal  points  to  be  noted  in,  525, 

526 
following     Whitehead     operation     for 

hemorrhoids,  554 
indications  in,  525 
operative  treatment  of,  526 
causes  of  failure  of,  527 
dangers  and  difficulties  of,  527 
sjmptoms  of,  525 
Buperficial,  524,  525 
complications  of,  525 
operative  treatment  of,  524,  525 
sjmptoms  of,  525 
of  crypts  of  Morgagni,  568,  569 
of  gall-bladder,  treatment  of,  495,  496 
of  kidney,  nephrolithotomj  in,  604 
nephrostomy  in,  605 
treatment  of,  495 
of  liver,  amebic,  237-244 

operative  treatment  of,  237-244,  495 
by  abdominal  route,  238,  239 
by  route  through  abdominal  wall  and 

pleura,  241-243 
by  transpleural  route,  239-241 
general  principles  of,  237,  238 
prognosis  of,  244 
pyogenic,  237 
of  prostate,  indications  in,  669 

perineal  drainage  of,  707,  708 
of  spleen,  complicating  acute  pancreatitis, 
270 
spIenectomy  in,  300 
8plenotomy  in,  311 

after-treatment  of,  312 
technic  of,  311,  312 
of  teeth,  diagnostic  rontgenography  of,  195 


Abscess,   of   vulvovaginal    gland,   fistula   due 
to,  538 
pelvic,  in  women,  indications  in,  478 
pelvirectal,  posterior,  528,  529 

anatomieal      consideration      of,      528, 

529 
indications  in,  528 
operation  for,  529 
8ymptoms  of,  528 
superior  and  posterior,  529-531 
anatomieal  considerations  of,  530 
complications  of,  531 
indications  in,  530 
operation  for,  530 

causes  of  failure  of,  530,  531 
symptoms  of,  529,  530 
perinephritic,  treatment  of,  495 
peritoneal,      complicating      appendectomy, 

467,  468 
retropharyngeal,     diagnostic     rontgenogra- 

phy  of,  196 
subphrenic,  complicating  acute  pancreatitis, 
270 
diagnostic  rontgenography  in,  224 
Actinomycosis,  intestinal,  426 

indications  for  operation  in,  426 
symptoms  of,  426 
treatment  of,  426,  427 
of  liver,  244 
Acute  appendicitis.     See  Appendicitis. 
Acute  croupous  colitis,  ileostomy  indicated  in, 

418 
Acute  pancreatitis,  complications  of,  270 
indications  in,  267,  268 
mortality  in,  270,  271 
operative  technic  in,  268-270 
Acute  peritonitis.     See  Peritonitis. 
Adenoma  of  intestinal  tract,  570 

of  liver,  248 
Adhesions,  504 

about  the  kidney,  613,  614 

appendiceal,  diagnostic  rontgenography  in, 

219 
colonic,  diagnostic  rontgenography  in,  221 
complicating  appcndectomy,  466 
following  8pIenotomy  for  cysts,  313 
in  hernia,  128 
in  pancreatic  cyst,  281 
in  pancreatitis,  272 
intestinal,  432,  506 

following    operation    for    intestinal    ob- 

struction,  372,  373 
symptoms  of,  432 
treatment  of,  432,  433 
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Adhesions,  peritoneal,  in  development  of  in- 
t<»8tinal  canal,  443,  446 
postoperative,  prevention  of,  504-506 
treatment  of,  506-508 
Adrenalin,   use   of,   in   tvmpanites  complicat- 

ing  peritonitis,  491 
Adjnamic   ilens,  complicating  appendectomy, 

468,  469 
Albarran's    oporation    for    movable    kidney, 
594-597 
of   nephro8tomy   in   calculous  anuria,   605, 
606 
in  pjonephrosis,  607,  608 
of  ureteropyelo8toniy,  623 
Alcoholics.  atrophic  cirrhosis  of  the  liver  in, 

245 
Alexander'8    operation     for    shortening    the 
round  ligaments,  direct  inguinal 
hernia  foIlowing,  42,  43 
Alimentary  canal  at  fifth  week  of  fetal  life, 
519 
diagno8tic  rontgenography  of,  195 
Allantois,  development  of,  518 
Aloe8,  tincture  of,  use  of,  following  bladder 

operations.  747 
Amebic  ab8ce88  of  the  liver,  237-244.    See  also 

Ab8CC88  of  the  liver. 
Amebic  dy8entery,  appendico8tomy  indicated 
in,  421 
ileo8toniy  indicated  in,  418 
Anal  canal,  547 
Anal  sphincter,  389 
Anastalsis,  colectomy  in,  408 

surgical  therapy  of  the  colon  and,  385-388 
Anastomosis,  intestinal,  drainage  in,  335 
end-to-end,  353-364 

avoidanco  of  contraction  of  opening  in, 

334,  335 
by  Murphy  button,  363,  364 
Connell  'a  method  of,  334,  355-361 
Hor8ley^8  method  of,  361,  362 
La  Plačo '8  method  of,  364 
Maunseira  method  of,  353-355 
suturing  in,  332 

Willard  Bartlett'8  method  of,  362,  363 
end-to-side,  Willard  Bartletfs  method  of, 

367 
lateral,  avoidance  of  contraction  of  open- 
ing in,  334,  335 
by  elastic  ligature,  366,  367 
by  Murphy  button,  367 
by  8uture,  364-366 

Winard   Bartlett'8   method  of,   365, 
366 
suturing  in,  332 
of  cecum  and  sigmoid.    See  Cecosigmoidos- 

tomy. 
of  common  duct  and  duodenum,  263,  264 
of  diverticulum  and  bladder,  740 
of  gall-bladder  and  intestine,  261,  262 
of  ileum  and  colon,  following  resection  of 

first  portion  of  colon,  395-397 
of  ileum  and  sigmoid.    See  Sigmoido8tomy. 
of  pancreas  and  duodenum,  284,  285 
and  gall-bladder,  285 
and  intestine,  290-294 
and  stomach,  285 
of   stomach    and   jejunum.     See   Gastroje- 
junostomy. 


Anastomosis,  of  transverse  colon  and  ileum, 
408 
of  ureter  and  renal  pelvis,  622,  623 
uretero- intestinal,  indications  for,  632,  633 

technic  of,  633,  634 
uretero-ureteral,  628-630 
Bovee'8  method  of,  630 
end-to-end,  630 
Poggi-Robson  method  of,  628 
Van  Hook'8  method  of,  629,  630 
uretero -vesical,  631,  632 
Androva'  operation  for  oblique  inguinal  her- 
I  nia,  28-34 

Anemia,  splenic,  8plenectomy  in,  299 

statistics  of,  310 
Anestheaia  for  cauterization  of  the  prostate, 
702 
for  divulsion  in  anal  fissure,  523 
for  enterostomy,  344 
for  ga8tro8tomy,  182 
for  hernia  opera tiona,  15,  16,  132 
for  Ijynch'8  operation  for  pruritus  ani,  567 
for  operation  for  abscess  of  the  liver,  239, 
240 
for  acute  peritonitis,  479 
for  anal  fistula,  534,  535 
for  cryptitis,  570 
for  diaphragmatic  hernia,  110 
for  injuries  of  the  stomach,  142 
for  poatanal  dimple,  574 
for  superficial  absceas  of  the  anus  or  rec- 

tum,  524,  525 
for  thrombotic  hemorrhoids,  547 
on  the  bladder,  722 
for  pro8tatectomy,   679-681 
for  taxi8  in  strangulated  hernia,  131 
for  Young  's  punch  operation,  706 
local.     See  Local  anesthesia, 
spinal.     See  Spi  na  1  anesthesia. 
Aneury8m  of  splenic  artery,  8plenectomy  in- 

dicat<?d  in,  299 
Angioma  of  the  rectum,  573 
Ankylo8tomiasi8,   ileostomy  indicated  in,  418 
Annular    stricture    of    rectum    or    sigmoid, 
colostomy  indicated  in,  413,  414 
Anoci-association,  for  prostat«ctomy,  680 

in  operations  on  the  bladder,  722 
Anomalies,  congenital,  of  bladder  or  urethra, 
occlusion  of  the  bladder  in,  744 
of  cecum,  diagnostic  rontgenography  in, 

219 
of  duodenum,  diagnostic  rontgenographj 

of,  214 
of  esophagus,  diagnostic  rontgenographj 

of,  197 
of    stomach,    diagnostic    rontgenographj 
of,  198 
Anterior     gastroga8tro8tomy     in     hour-glass 

stomach,  171 
Anterior  gastrojejuno8tomy,  Eocher'8  method 
of,  154 
W61fler^8  method  of,  152-154 
Anterior  ileocecal  fossa,  446 
Anterior  polioniyeIiti8,  hernia  and,  7 
Anuria,  calculoua,  nephrostomy  in,  605 
technic  of,  605,  606 
postoperative,  following  nephrectomy,  618 
following  prosta tectomy,  714 
nephrostomy  indicated  in,  605 
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Anus,  abscess  of.    See  Ischiorectal  and  Pelvi- 
rectal  absoess.  » 

superficial,  524,  525 
complications  of,  525 
operative  treatment  of,  525 
sjmptoms  of,  524,  525 
artificial,  closure  of,  349 

effect  of ,  on  general  health,  348 
enterectomy  indicated  in,  351 
following  injury  to  the  intestine,  340 
formation  of.    See  Cecostomj,  Colp8tomyy 

Entero8tomy  and  Ileo8tomy. 
inability  of,  to  fun«tionate,  348,  349 
in  intussuBception,  368 
in    operation   for   intestinal   obstruction, 

371 
in  rectovesical  fistula,  544 
in  stricture  of  the  anus,  565 
treatment  of,  348 
cryptiti8  of,  568-570 
diagnosis  of,  569 
8ymptoni8  of,  568,  569 
treatment  of,  569,  570 
cy8toma  of,  573 
fibroma  of,  572 
fissure  of  521-524 

foIlowing  operation  for  hemorrhoids,  554 
surgical  treatment  of ,  anesthesia  for,  523 
dangers  and  difficulties  of,  524 
indications   for,   523 
methods  of ,  523,  524 
8ymptom8  of,  521,  522 
fistul©  of,  531-546 

anatomical  considerations  in,  531 
Beck'8  paste  treatment  of,  533 
classification  of,  531 
complex,  537,  538 
complicated,  540-545 
elastic  ligature  treatment  of,  533 
indications  in,  531 
instruments  used  in,  531,  532 
method  of  treating,  532,  533 
operative    treatment   of,    af ter- treatment 
in,  539,  540 
anesthesia  in,  534 
causes  of  failure  of ,  538 
complications  of,  538,  539 
determination  of  fistulous  tract,  534 
ercision  of  fistula,  534,  535 

with    immediate    closure    of    wound, 
535,  537 
preparation  of  patient  for,  533,  534 
recto-urethral,   540-543 
rectovaginal,  544,  545 
rectovesical,  544 
rectovulvar,  544 
sigmoidovesical,   544 
symptoms  of,-  531 
tuberculous.  545,  546 
foreign  bodies  in,  435,  436 
complications  of,  437 
diagnosis  of,  437 
symptoms  of,  437 
treatment  of,  438 
imperforate,  520,  521 
inspection  of,  514 
malformations  of,  518-521 

treatment  of,  521 
papilloma  of,  572 


Anus,  pruritus  of,  565-568 

Bairs  procedure  for,  565,  566 
Krause'8  operation  for,  566,  567 
Lynch's  operation  for,  567,  568 
stricture  of,  562 
Appendectomy,   accompanying   cecosigmoidos- 
tomy,  416 
accompanying  nephropexy,  598 
after-treatment  of,  in  appendicitis  with  lo- 
calized  abscess,  463 
in  appendicitis  with  spreading  peritoni- 

tis,  464 
in  appendicitis  without  abscess  or  peri- 
tonitis,  461-463 
complications  of: 
fecal  fistula.  468 
ileus,  465,  469 

infection  of  operative  wound,  467 
mesenteric  thrombosis,  469 
peritoneal  abscess,  467,  468 
pneumonia,  470 
pulmonary  thrombosis,  469 
pylephlebitis,  469 
thrombosis,  469 
dangers  and  diflficulties  of : 
adhesions,  466 
hematoma  of  wall,  464 
hemorrhage  from  the  mesentery,  465 

from  the  stump,  465,  466 
hernia,  464,  465 

injury  to  the  ileum  or  cecum,  466 
injury  to  the  ureter,  466 
leakage  from  stump,  465 
muscle  atrophy,  465 
piercing  the  mucosa  of  the  cecum,  465 
wounds    of    the    omentum    or    intestine, 
465 
in  connection  with  other  operations,  441 
preparation  of  patient  for,  451,  452 
results  of,  470 

technic  of,  in  acute  appendicitis  with  ab- 
scess, 458,  459 
with  acute  diffuse  peritonitis,  459,  460 
with  acute  local  peritonitis,  458 
with   progressive    fibrinopurulent   peri- 
tonitis, 460 
without  abscess  or  peritonitis,  461-457 
Appendices  epiploicaB,  389 
Appendicitis,  439-470 

acute,  indications  in,  439,  440 
uncomplicated,  after-treatment  in,  461-463 
čare  of  the  bowel8,  462,  463 
dressings,  462,  463 
posture,  461,  462 
return  from  opera ting  room,  461 
se<latives,  462 
operation  in,  451-458 

closure  of  wound  in,  457 

dressing  in,  457,  458 

incisions  for,  452,  453 

ligation  of  the  me8entery  in,  454 

location  of  appcndix  in,  453,  454 

preparation  of  patient  for,  451,  452 

return  of  cecum  to  abdomen  in,  456, 

457 
treatment  of  stump  in,  454-456 
with  abscess,  oi)eration  for,  458,  459 
with    acute    local    peritonitis,    operation 
for,  458 
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Appendicitis,  acute,  with   difPuse   peritonitis, 
after-treatment  of,  464 
operation  for,  459,  460 
with  localizo«!  absecss,  after-treatment  in, 

463 
with  pro^ressivc  fibrinopurulent  peritoni- 
tis,  operation  for,  460 
causes  of  failure  in  operation  for,  467 
chronic,  indications  in,  440,  441 
complications  of  operation  for,  467-470 
dangers  and   difficulties  of  operation   for, 

464466 
gangrenous,     non-operative    treatment    of, 

476,  477 
hereditarj  character  of,  380 
hemia  complicated  by,  71,  72 
inflamed  hernia  due  to,  128,  129 
Instruments  used  in,  449-451 
pjogenic  infection  of  liver  due  to,  237 
recurring,  indications  in,  440 
resultfl  of  operation  for,  470 
Appendicostomj,  complications  of,  421,  422 
dangers  and  difficulties  of,  421 
indications  for,  421 
technic  of,  421 
Appendix,  acute  peritonitis  originating  with, 
473 
adhesions  of,  diagnostic  rontgenography  in, 

219 
development  of,  441-443,  519,  520 

formation  of  umbilical  loop,  441,  442 
relativo  growth  of  cecum  and  appendiz, 

442,  443 
rotation  of  umbilical  loop,  442 
8econdary  adhesions,  443 
diagnostic    rontgenography    of    lesions    of, 

219 
hemia  of,  70-72 
peritoneal  folds  and  vascular  relations  of, 

446-449 
position  of,  443-446 

with    reference    to    extemal    landmarks, 
449 
Aromatic  sulphuric  acid,  use  of,  in  phospha- 

turia,  747 
Artificial  anus,  closure  of,  349 
effect  of,  on  general  health,  348 
enterectomj  indicated  in,  351 
following  injury  to  the  intestine,  340 
formation  of.     See  Cecostomj,  Colo8tomy, 

Entero8tomy  and   Ileo8tomy. 
inability  of,  to  functionate,  348,  349 
in  intussusception,  368 
in  operation  for  intestinal  obstruction,  371 
in  rectovesical  fistula,  544 
in  stricture  of  the  rectum,  565 
treatment  of,  348 
Artificial  hernia,  42,  43 
Ascending  colon,  hernia  of,  76 
Ascites,  diagnostic  rontgcnography  in,  223 

in  Eg>'ptian  splenomegaly,  300 
Ascitic  tuberculous  peritonitis,  501 
operation  in,  502 
prognosis  of,  503 
Aspiration,  continuous,  fonowing  bladder  op- 
crationa,  747 
in  difTusc  ])oritoniti8,  482 
in  hydatid8  of  livor,  244,  245 
in  liver  abscess,  238,  243 


Atrophic  cirrhosis  of  the  liver,  245,  246 
operation 8  for  (epiplopexy)  : 
Schiassi^s  operation,  246,  247 

modified,  247 
Talma-Morison  operation,  246 
Atrophied  gall-bladder,  cho1ecy8tectomy  indi- 
cated in,  257 
Atrophy,   muscular,   following  appendectomy, 

465 
Atropin  sulphate,  use  of,  in  paralytic  ileus 

following    appendectomy,   469 
Autogenous    vaccines,    use    of,    in    sigmoido- 

vesical    fistula,    544 
Auto-intoxication,  elemental  reconstruction  of 

colon  indicated  in,  391 
Autoplastic  operation 8  for  femoral  hemia,  87 
Auvray*8  operation  for  8plenectomy,  301-304, 

305 
Avascular  zone  of  Brodel,  580,  581 

Bairs  procedure  in  pruritus  ani,  565,  566 
Banti^s  disease,  8plenectomy  in,  299 

statistics  of,  310 
Bardenheuer  *8  method  of  splenopexy,  315 
Bardenheuer 's    trap-door    incision    for    expo- 

sure  of  the  kidney,  592 
Barker's  operation  for  intussusception,  368 
Bartletfs  method  of  end-to-end  intestinal  an- 
astomosis,  362,  363 
of  end-to-side  intestinal  anastomosis,  630 
of  occlusion  of  the  pyloru8,  161 
Bassini^s  operation  for  oblique  inguinal  her- 
nia, 25,  26 
Battle  incision  for  ileo8tomy,  419 
Beck^s  necktie   operation  for  non-descended 

testis,  57 
Beck^s  paste,  treatment  of  anal  fistula  with, 
533 
use  of,  in  posterior  pelvirectal  abscess,  529 
Benign  hypertrophy  of  the  prostate,  669 
Benign  tumors  of  liver,  247 
of  pancreas,  286 

of  rectum,  sigmoid  and  colon,  570 
retroperitoneal,  508 
Bergmann-Israel  incision  for  expo8ure  of  the 

kidney,  587-591 
Berg^s  method  of   occlusion  of  the  pyloru8, 

160 
Bevan  incision  in  cholecystostomy,  249 
Bevan  operation  for  non-descended  testis,  57- 

61 
Beyea*s  method  of  gastropexy,  187 
Bichlorid    of    mercury,    use    of,    in    subtotal 

cystectomy,   734 
Bile  passages,  diagnostic  rontgenographj  of 
lesions  of,  224 
exploration  of,  in  conjunction  with  nephro- 

pexy,  598 
drainage   of,   in  chronic  pancreatitis,   271, 
272 
by  cholecy8tentero8tomy,  272-274 
by  cholecy8t08tomy,  274 
by  drainage  of  common  bile  duct,  274, 
275 
opera tions  on,  after-care  in,  261,  262 
administration  of  water,  261 
čare  of  stomach,  262 
control  of  bleeding,  261 
removal  of  tubes  and  Butures,  262 
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Bile  passages,   operations  on,   after-care   in, 
treatment  of  biliarj  fistulte,  262 
cholecjstectomj,  257-259 
indications  for,  257 
results  of,  258,  259 
technic  of,  257,  258 
cholecjstenterostomj,  261,  262 
by  button,  261 
by  suture,  261 
with  the  colon,  262 
with  the  jejunum,  262 
cholecjstostomj,  248-256 
drainage  in,  256 
indications  for,  248 
instrumenta  for,  248,  249 
partial  cholecjstectomj  and,  256 
results  of ,  256 
technic  of,  249-256 
variations  in,  256,  257 
choledochotomjr,  indications  for,  259 
removal  of  cancer  of  the  papilla  by, 

261 
technic  of,  259-261 
for  cancer  of  the  comnion  duct,  263,  264 
for  stricture  of  comnion  duct,  264 
Biliary     fistulte,     cholecystenterostomy     indi- 
cated  in,  261 
following  gall-stone  oi)erations,  263 
Billroth  No.  1  method  of  partial  gastrectomy, 

179 
Billroth   No.   II   method   of  partial   gastrec- 

tomy,  179 
Bilocular  interstitial  hemia,  62 
Binder  for  appendicitis  operations,  451 
Bladder,   anatomical   considerations   of,   718- 
721 
avoidanco   of   injury    to,   in   hemia   opera- 
tions, 31 
calculi  in,  complicating  prostatectomy,  712, 
713 
litholapaxy  in.  728-731 
continuous  irrigation  of,  following  Voung^s 

punch  operation,  705,  706 
contracture  of  nerk  of,  operation  for,  728 
cy8ta  of,  71^  741-743 

retrovesical   echinococcus,   741-743 
diagnostic  rontgenography  of,  662 
**pelvic  blotches''  in,  663 
prostatic  calculi  difTerentiated  in,  665 
diverticula  of,  718,  736-740 

complicating  prostatectomy,  712,  713 
cxci8ion  operation  for,  737,  738 
hernia  containing,  67,  68 
drainage  of,  717,  718 

fistula  between   intestine  and.     8ee  Recto- 
vcsical   and  Sigmoidovesical  fis- 
tula, 
hernia  of,  3,  66 

following  tearing  of  pelvie  fascia  at  its 
attachment  to  the  pelvie  bones, 
127 
treatment  of,  67,  68 
varieties  of,  66,  67 
implantation  of  ureter  in  to,  631,  632 
injury  to,  in  operation  for  oblique  inguinal 

hemia,  38 
irrigation  ot,  following  prostatectomy,  714 
lavage  of,  721 
following  litholapazy,  730 
50  C 


Bladder,  loss  of  control  of,  following  pros- 
tatectomy,  711,  712 
operations  on,  anesthesia  in,  722 

cystostomy,  or  permanent  urinary  fistula, 

727,  728 
cystotomy,  724-727 
perineal,  724 
suprapubic,  724-727 
indications  for,  724 
surgical  landmarks  in,  724 
through    longitudinal    incision,    724- 

726 
through  transverse  incision,  726,  727 
general  considerations  in,  717,  718 
instruments  for,  722 
litholapax>',  728-731 
complications  of,  730 
dangers  of,  730 
indications  for,  729 
instruments  for,  728 
preparation  for,  729 
results  of,  730,  731 
technic  of,  729,  730 
paracentesis  vesicap,  723 
partial  cystectomy,  735,  736 
preparation  of  patient  for,  721,  722 
subtotal  cystectomy,  731-734 
incision  for,  731 
technic  of,  731-733 

transperitoneal,  for  vesical  neoplasms, 
734 
total  cystectomy  and  exclusion,  743-745 
with  ablation  of  prostate  and  vesicles, 
744,  745 
overdistention  of,  following  prostatectomy, 

713,  714 
postoperative  treatment  of,  746-748 
for  complications,  748 
general,  746,  747 
local,  747,  748 
tumors  of,  718 

electrical  cauterization  of,  745,  746 
subtotal  cystectomy  in,  731-734 
transperitoneal,  734 
tumors  of  the  fundus  of,  partial  cystectomy 
in,  735,  736 
Blake  operation  for  umbilical  hemia,  99,  100 
Blake^s  irrigation  method  of  treating  diflfuse 
peritonitis,  481 
results  of,  493 
Blake 's  irrigator,  481 
Blood  in  the  peritoneum,  adhesion  formation 

and,  505 
Blood  supply  of  splcen,  298 

of  stomach,  137 
Bogoljuboff^s    method    of    occlusion    of    the 

pylorus,  161 
Boric  acid,  uso  of,  for  bladder  lavage,  721 
Bottini  method  of  cauterization  of  the  pros- 
tate, 701 
Bougies,  use  of,  in  rectal  stricture,  563 
Bovee^s  method  of  uretero-urotero8tomy,  630 
Bovine    tuberculosis,     intestinal    tuberculosis 

due  to,  434 
Bowe]s,  čare  of,  folIowing  appendectomy,  462 
following   clamp    and    cautery   operation 

for  hemorrhoids,  552 
following  injection  treatment  of  hemor- 
rhoids, 550 
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BoweU,  čare  of,  following  liga  ture  operation 

for  hemorrtioids,  55*2 

following  oporation  for  anal  tistula,  540 

following  operations  on  the  bladder,  747 

following  Whitehead  operation  for  hem- 

orrhoids,  554 
in  hemorrhoids,  549 
Brewer'8  method  of  occlusion  of  pylorus,  162 
Brodel,  zone  of,  580,  581 
Bronchitis,  complicating  pro8tatectomy,  715 
foliowing    operation    for    oblique    inguinal 
hernia,  36 

Calcareous  mesenteric  glands,  r5ntgeno1ogicaI 
differentiation  of,  froni  ealculi, 
654,  658,  659 
Calcium  chlorid,  use  of,  in  gall-stone  cases, 

262 
Calculous  anuria,  nephrotomy  in,  605 

tochnic  of,  605,  606 
Calculus    in    the    renal    polvia,    operative   re- 
moval  of,  618-621 
technic  of,  610-621 
prostatic.     išee  Prostatic  calculus. 
renal.    Hee  Renal  calculus. 
ureteral.    See  Urotcral  calculus. 
vesical.    ISee  Vesical  calculus. 
Calomel,  use  of,  following  appendectomy,  462 
follo\ving  operations  on  the  bladder,  747 
preliminary   to  operation  for  anal  fistula, 
533 
Camphorated  oil,  use  ot,  to  prevent  peritoneal 

infection  and  adliesions,  508 
Cancer.     See  alao  Carcinoma  and  Tuniors. 
of  the  papilla,  cholecy8tenterostoniy  in,  261 
renioval  of,  by  transduodenal  route,  261 
Cannula  for  use  in  paraccntesis  vesicae,  723 
Carbolic  acid,  use  of,  in  internal  hemorrhoids, 

549,  550 
Carcinoma  of  common  duct,  removal  of,  263 
of  esophagus,  jejunostomy  indicated  in,  341 
of  gall-bladdor,  cholecystectoniy  in,  257 
of  pancreas,  286 

pancreatoduodonectomy  in,  287-289 
of  prostate,  fulguration  for,  710 
indications  in,  679 
prostatectomy  for,  708-710 
of  rectum  and  sigmoid,  colostomy  in,  413 
radical  operation  in,  751 
combined,  756 
indications  for,  751 
perineal,  754 

preparation  of  patient  for,  753 
of  stomach.  172,  173 

diagnostic  signs  in  X-ray  examination  of, 

204 
hour-glass  stomach  due  to,  72 
indications    and     contra-indications    for 

operation  in,  173,  174 
jejunostoVny  in,  341 

results  of,  343,  344 
metastases  of,  173,  174 
operations  for: 

gastrostomv,  indications  for,  181,  182 
Kader  method  of,  184 
Jianu'8  method  of,  186 
S8abaneje\v-Krank  method  of,  185 
Stamm  metliod  of,  18i2-184 
Tavel  method  of,  186 


Carcinoma  of  stomach,  operations  for  gastros- 
tomy,    Witzel    method    of,    184, 
185 
partial  ga8tre€tomy,  174-179 
after-treatment  of,  179 
results  of,  179,  180 
total    and    subtotal   gastrectomj,    180. 
181 
Cardiac  orifice  of  stomach,  position  of,  136 
Cardioplasty,  191 

Cardiospasm    in   esophagus,   diagnostic   ront- 
genography  of,  197 
treatment  of,  191 
Carman  on  diagnostic  rontgenographj  of  duo- 
denal  ulcer,  215 
on   diagnostic  signs  in  X-ray  examination 
of  carcinoma  of  stomach,  204 
in  X-ray  examination  of  ulcer  of  stomach, 
207 
Castor  oil,  use  of,  following  operations  on  the 
bowel8,  747 
preceding  bladder  operations,  721 
preliminary  to  anal  fistula,  533 
Cathartic  treatment  of  acute  peritonitis,  475, 

476 
Catheter  life,  mortality  in,  669,  670 
Catheterization    preceding   operation    on    the 

bladder,  721 
Cauterization  in  anal  fistula,  532 

in  incomplete  prolapse  of  the  rectum,  555 
in  malignant  tumors  of  the  prostate,  710 
in  pancreatic  fistula,  283 
of  the  prostate,  701-704 
Bottini   operation  for,   701 
Chetwood's  operation  for,  702,  703 
Freudenberg 's  operation  for,  701 
high-frequency,  703,  704 
of  vesical  neoplasms,  734,  745,  746 
Ceco-ileostomy   indicated   in  hemorrhagic   co- 

litis,  425 
Cecosigmoidostomy,  415 

Lardennois  and  Okinczye's  method  of,  416 
Yoeman's  method  of,  416,  417 
Cecostomy,  420,  421 

in  diflfuse  peritonitis,  484 
Cecum,  389 

congenital    anomalies   of,    diagnostic    ront- 

genography  in,  219 
diagnostic    rontgenography    of    lesions    of, 

219 
diverticula  of,  422,  423 

čase  of,  423 
embryonic  development  of,  519,  520 
foreign    bodies    in,    diagnostic    rontgenog- 

raphy  in,  220 
hernia  of,  76 

injury  to,  complicating  appendectomy,  466 
injury  to  mucosa  of,  in  appendectomy,  465 
location     of,     in     appendicitis     operatiojis, 

454 
malignant    growths    of,    elemental    recon- 
struction  of  colon  indicated  in, 
391 
mobile,  diagnostic   rontgenography  in,   219 
mucouB  cyst8  of,  427 
new  growths  in,  diagnostic  rontgenographj 

of,  220 
ptosis    of,    diagnostic    rontgenographj    in, 
219 
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Cecum,  ptosis  of,  elemental  reconstruction  of 
colon  indicated  in,  391 
relation  of,  to  digestion,  381,  384 
relative  growth  of  appendiz  and,  442,  443, 

445 
retum  of,  to  abdomen,  following  appendec- 

tomy,  456,  457 
surgical  anatomy  of,  390 
volvulus  of ,  428 
Cerebral  hemorrhage  following  pro8tatectom7, 

715 
Cheesj    glands,    tuberculous,    in    tuberculous 

peritonitis,  502 
Chetwood  operation  for  cauterization  of  the 
prostate,  702,  703 
for  incontinence  following  anal  fistula,  539 
Children,  hemia  operations  in,  13 

incomplete  prolapse  of  the  rectum  in,  555 
ovarian  hernia  in,  68,  69 
tumors  of  the  intestinal  traet  in,  570 
umbilical  hemia  in,  97,  98 
Chloroforra  anesthesia  in  urology,  680 
Cholangitis,  cholecjstostomj  in,  248 
drainage  in,  256 
instniments  for,  248,  249 
partial  cholecjstectomjr  and,  256 
results  of,  256 
technic  of,  249-256 
variations  in,  256,  257 
choIedochotomy  in,  259-261 
Cholecy8toduodeno8toniy,  273 
Cholecy8tectomy,  indications  for,  257 
partial,  256 
results  of,  258,  259 
technic  of,  257,  258 
Cholecy8tentero8tomy,  261 
by  button,  261 
by  suture,  261 

in  chronic  pancreatitis,  272-274 
in  stricture  of  the  common  duct,  264 
with  the  colon,  262 
with  the  jejunura,  262 
Cholecystiti8,  cholecy8tectomy  in,  results  of, 
258,  259 
technic  of,  257,  258 
cholecysto8tomy  in,  248 
drainage  in,  256 
instruments  for,  248,  249 
partial  cholecystectomy  and,  256 
results  of,  256 
technic  of,  249-256 
variations  in,  256,  257 
jholecy8togastro8tomy,  273 
Cholecystostomy,  248-256 
drainage  m,  256 
in  chronic  pancreatitis,  274 
indications  for,  248 
instruments  for,  248,  249 
partial  cholecy8tectomy  and,  256 
results  of,  256 
technic  of,  249-256 
variations  in,  256,  257 
ChoIedochotomy  in  chronic  pancreatitiB,  274, 
275 
indications  for,  259 

removal  of  cancer  of  the  papilla  by,  261 
technic  of,  259-261 
Chromicized   catgut,   contra-indicated  »H  ber- 
nla  operation«;  19 


Chronic  appendicitis,  440,  441 
Chronic  inflammatory  8welling8  following  op- 
eration    for     oblique     ing^inal 
hernia,  39 
Chronic  interstitial  pancreatitis,  271 

of  the  head,  cholecystentero8tomy  in,  272- 
274 
cholecyst08tomy  in,  274 
drainage   of   common   bile  duct  in,   274. 

275 
indications  in,  271,  272 
mortality  in,  275 
of  the  tail  and  body,  excision  of  sclerotic 
portion  in,  271 
Chronic  interstitial  prostati  tis,  indications  in, 

679 
Chronic  peritonitis.     See  Peritonitis. 
Chronic   ulcerous  colitis,   ileo8tomy  indicated 

in,  418 
Chute's  linear  enlargement  of  the  orifice  in 
diverticula  of  the  bladder,  740 
Chyle  cyst8,  mesen  ter  ic,  376 
extirpation  of,  376 
incision  and  drainage  of,  376 
Cirrhosis  of  the  liver,  indications  and  contra- 
indications  in,  245,  246 
operation  for  (epiplopexy),  246,  247 
Schiassi  's,  246,  247 

modified,  247 
Talma-Morison,  246 
Clamp  and  cautery  operation  for  incomplete 
prolapse  of  the  rectum,  555 
for  internal  hemorrhoids,  552 
Clamping  in  injuries  of  spleen,  306 
Clamps,  intestinal,  330 

substitutes  for,  330 
Clark 's  method  of  postural  drainage  in  peri- 
tonitis, 486 
Cloquet's  hemia,  94 

Cocain  anesthesia  for  Lynch's  operation  for 
pruritus  ani,  567 
in  thrombotic  hemorrhoids,  547 
Codein   phosphate,   use   of,   foIlowing   appen- 

dectomy,  462 
Coffey    hammock    operation    in    gastroptosis, 
188 
results  of,  189 
Coffey  operation  for  enteroptosis,  433,  434 
for  intussusception,  368-370 
for  Lane  kink,  374 
for  pancreatectomy,  289-291 
for  pancreato-enterostomy,  290-294 
Cold   applications  to   the  abdomen   in  acute 

peritonitis,  477 
Colectomy,  indications  for,  408 
mortali^  in,  408 
results  of,  387 
technic  of,  409 
Coley's   modification   of    Bas8ini's   operation 
for  ob]iquc  inguinal  hemia,  25,  26 
Colitis,  appendicostomy  indicated  in,  421 
forms  of,  424,  425 
hemorrhagic,  418,  425 
ileo8tomy  indicated  in,  418 
mucous  or  membranous,  424 
Collapse.    See  also  Shock. 

in  pancrcatic   injuries,  treatment  of,   276, 

277 
in  pancreatitis,  268 
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Colon^  actinomvt^osis  of,  426 
indications  in,  426 
sjmptoms  of,  426 
treatment  of,  426,  427 
adhesions  of ,  diagnostic  rontgeiiograph7  in, 

221 
adhesions  and  kinks  of,  432 
8ymptoms  of,  432 
treatment  of,  432,  433 
anastalsis  and  sur^cal  therapy  of,  385-388 
anastomosis  of  gall-bladder  with,  262 
anastomosis  of  ileum  with,  395-397 
colitis,  424,  425 

hemorrhagic,  425 
congenital  dilatation  of,  425 
development  of,  379,  380,  442,  519 
developmental  reeonstruction  of,  379-385 
diagnostic    rontgenography    of    lesions    of, 

220 
diverticula    of,    diagnostic    rontgenograph7 

of,  222 
diverticulitis,  422 

of  the  cecum,  422,  423 
of  tho  sigmoid,  423,  424 
treatment  of,  424 
elemental   reeonstruction  of,  391 
cases  of,  398,  399 
indications  for,  391 
postoperative  treatment  in,  397-400 
preparat  ion  of  patient  for,  391,  392 
technic  of,  391-397 
enteroptosis,  433,  434 
foreign  bodies  in,  435,  436 
complications  of,  437 
diagnosis  of,  437 
sjmptoms  of,  436,  437 
treatment  of,  438 
functions  of,  380-384 
restpration  of,  387 
transference  of,  386 
hemia  of,  76,  77 
sliding,  73,  74 
Hirscljsprung 's  disease,  425 
infections  of,  ileostomj  indicated  in,  418 
instruments  used  in  operations  on,  390,  391 
intussusception,  431,  432 
indications  in,  432 
treatment  of,  432 
malformations  of,  380 
malignant  growths  of,  elemental  reeonstruc- 
tion of  colon  indicated  in,  391 
mega,  diagnostic  rontgenography  of,  220 
mucous  cjsts  of,  427 
multiple  polyposis  of,  435 
operations  on: 

appendico8tomy,  421,  422 
ceco8igmoido8tomy,  415 

Lardennois  and  Okinczye's  method  of, 

416 
Yoeman'8  method  of,  416,  417 
ceco8tomy,  420,  421 
colectomv,  indications  for,  408 
mortality  in,  408 
technic  of,  409 
colostomv,  409-415 

closure  of  opcning  following,  415 
indications  for,  413,  414 
opening  of  bowcl  following,  414,  415 
permanent,    411 


Colon,   operations  on,   colostomy,   permanent, 
Lynch'8  method  of,  412,  413 
Tuttle's  method  of,  411,  412 
temporary,  409-411 
elemental   reeonstruction  or  resection   of 
the  first  portion  of  the  large  in- 
testine,  391-397 
cases  of,  398,  399 
indications  for,  391 
postoperative  treatment  of,  397-400 
preparation  of  patient  for,  391,  392 
technic  of,   391-397 
ileosigmoidostomy,    404-408 
ileo8tomy,  417-419 

after-treatment  of,  419 
indications  for,  417,  418 
instruments  used  in,  418 
technic  of,  419 
resection  of  the  sigmoid,  Tuttle^s  three- 

step  opera tion  for,  400-404 
resection  of  the  transverse  colon,  400 
papilloma  of,  572 
perforation  of  the  sigmoid  flexure  of,  425, 

426 
ptosis    of,    diagnostic    rontgenography    in, 

222 
relation  of,  to  digestion,  382 
relation  of  kidneys  to,  578 
jesection   of,    indicated   in    Hirschsprung'8 

disease,  426 
simple  atonic  dilatation  of,  diagnostic  ront- 

genography  in,  220 
surgical  anatomy  of,  389,  390 
transverse,  anastomosis  of  ileum  and,  408 
hemia  of,  76,  77 
resection  of ,  400 
tuberculosis  of,  434 
hyperplastic,  435 
ulcerative,  434,  435 
tumors  of,  570,  572 

diagnostic   r6ntgenography  of,   221 
technic  of,  221 
ulceration  of,  ileostomy  indicated  in,  418 
volvulus  or  mechanicai  ileus,  427-431 
symptom8  of,  428-430 
treatment  of,  430,  431 
Colonic  constipation,  387 
Colonic  irrigation,  381 
in  diffuse  peritonitis,  481 
in  paralytic  ileus  following  appendectomy, 

469 
in  sigmoidovesical  fistula,  544 
in     tympanite8     complicating     peritonitis, 

491 
preceding  operation   for   anal   fistula,   533, 
534 
Colonic  saccules,  389 
Colopexy  in  conjunction  with  nephropexy,  598 

in  prolapse  of  the  rectum,  560 
Colostomy,  409 

closure  of  opening  following,  415 

in  imperforate  anus,  521 

in  rectovaginal  fistula,  544,  545 

indications  for,  413,  414 

opening  of  bowel  following,  414,  415 

permanent,  411 

Lynch 's  method  of,  412,  413 
Tuttle'8  operation  for,  411,  412 
preceding  treatment  of  anal  fistula,  532 


INDEX 


769 


Colostomj,  temporarj,  409-411 
Colostomj  cup,  Delatour'8,  351 
Columns  of  Morgagni,  547 
Common    bile    duct,    cancer   of,    removal   of, 
263,  264 

comprcssion  of,  in  chronic  pancreatitis,  272 

constriction  of,  by  pancreatic  cjst,  279 

drainage   of,    in  chronic   pancreatitis,   274, 
275 

incision  of,  259-261 

occlusion     of,     by     scar    tissue,    following 
choIecy8tectomy,   259 

stone  m,  chole<lochotomy  in,  259-261 

stricture  of,  264 
Compen8atory  power  of  human  organism,  386 
Coniplex  fistulee,  537,  538 
Congenital  diaphragmatic  hernia,  108 
Congenital  dilatation  of  the  colon,  425 
Congenital  inguinal  hernia,  46-48 

anatomy  and  pathogenesis  of,  46,  47 

treatment  of,  47,  48 
Congenital  strangulated  hernia,  129 
Congenital  theory  of  hernia,  8 
Conjoined  tendon,  21 
Connell  suture  in  excision  of  gastric  ulcer,  158 

in  ga8trojejuno8toniy,  149,  150 

in  intestinal  operations,  333,  334 
Conneirs  method  of  end-to-end  anastomosis, 

355-361 
Con8tipation  acconipanying  hemorrhoids,  549 

colonic,  387 

following  ana8tomo8i8  of  colon  and  ileum, 
383,  384 

in  ob8tructed  hernia,  128 

in  stricture  of  the  rectum,  562 
Continuou8  aspiration  following  bladder  op- 
erations 747 

in  diflfuse  peritonitis,  482 
Contracture    of   vesical   neck,   operation   for, 

728 
Contusions  of  the  pancreas,  complications  of, 
278 

indications  in,  275,  276 

mortality  in,  279 

operative  technic  in,  276-278 
()ooper's  ligament,  80,  82 
Coprostasis  in  volvulus,  428 
Coronary  artery,   137 
Cremaster  muscle,  22 
Cremast^ric  fascia,  9,  22 
Cribriform  fascia,  80 
Croupous   colitis  and  enterocolitis,  ileo8tomy 

indicated  in,  418 
Oural  or  cruro-scrotal  maldescent  of  testis, 

52 
Crushing  injuries  of  the  liver,  indications  in, 
235,  236 

operative  technic  in,  236,  237 
Cryptiti8,  568-570 

diagnosis  of,  569 

8ymptom8  of,  568,  569 

treatment  of,  569,  570 
Curettagc  in  pancreatic  fistula,  283 
Cu8ack'8  operation  for  internal  hemorrhoids, 

552 
Cysteetomy,  indications  for,  718 

partial,   for  tumors  of  the   fundus  of  the 
bladder,  735,  736 

subtotal,  731-734 


('y8tectomy,  subtotal,  incision  for,  731 
technic  of,  731-733 

transperitoneal,    for    vesical    neoplasms, 
734 
total,  743-745 

with    ablation   of   prostate   and  vesicles, 
744,  745 
Cystic  duct,  closure  of,  cholecystectom7  indi- 
cated in,  257 
Cy8tic  tumors  of  the  liver,  247 
Cy8titi8,  complicating  prosta tectomy,  712 

cy8to8tomy  indicated  in,  727 
Cy8tocele,  125-127 

Cy8toma  of  the  anus  and  rectum,  573 
Cy8to8Cope,  McCarthy,  703 
Cy8to8Copy  preceding  pro8tateetomy,  712,  713 
Cyst08tomy  or  permanent  urinary  fistula,  727, 

728 
Cy8totomy,  723-727 

indications  for,  717,  718 
infrapubic  pro8tatectomy  and,  706,  707 
perineal,  724 
postoperative  čare  in,  748 
preceding  pro8tatectomy,  628,  683,  694 
suprapubic,  724-727 
indications  for,  724 
surgical  landmarks  in,  724 
through   longitudinal    incision,   724-726 
through  transverse  incision,  726,  727 
Cy8t8  of  bladder,  718,  741-743 

retrovesical  echinococcus,  741-743 
of  cecum,  mucous,  427 
of  kidney,  nephrectomy  indicated  in,  609 
of  liver,  echinococcus  or  hydatid,  244 
complications  of,  244 
diagnosis  of ,  244 
operations  for: 

evacuation,  244,  245 
extirpation  of  sac,  245  . 
prognosis  of,  245 
of  me8entery,  chyle,  376 
of  pancreas?  complications  of,  280 
extirpation  of,  282 
indications  in,  279,  280 
marsupialization   of,   in    one   stage,   281, 
282 
in  two  stages,  280,  281 
mortality  in,  282 

R^camier's  method  of  treating,  280 
resection  of  wall  of,  281 
simple  puncture  of,  280 
of  spleen,  echinococcus,  314 
splenectomy  in,  299 
splenotomy  in,  311 

after-treatment   of,   312-314 
technic  of,  312 
retroperitoneal,  508-510 
treatment  of,  509,  510 
Czemy  suture,  333 

D*Arsonval   bipolar  current   in   treatment  of 
vesical  neoplasms,   745,  746 

Decapsulation  of  the  kidney,  598,  599 

Decortication  of  the  kidney,  598,  599 

Deep  epigastric  artcry,  23 

Deep  epigastric  vessels,  injury  to,  in  opera- 
tion for  femoral  hernia,  93 
in  operation  for  obliaue  inguinal  hernia, 
38 
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Delatour'8  colostomj  cup,  351 
Descending  colon,  hernia  of,  77 

sliding  hernia  of,  73,  74 
De8Jardiii'8  method  of  draining  the  common 

bile  duct,  275 
Desjardin^s  procedure  for  pancreatoduodenec- 

tomy,  287,  288 
Diabetes,   hernia   operations  contra-indicated 

in,  14 
Diagnostic   rontgenographj.     See  Rontgenog- 

rai)hy. 
Diaphragmatic  fascia,  109 
Diaphragmatic  hernia,  108-111 
acquired,  false,  109,  110 

true,  109 
congenital,  108 
diagnosis  of,  110 
treatment  of,  110,  111 
Diarrhea,  in  ulcerative  intestinal  tuberculosis, 

434 
Diet  following  appendectomj,  462 

following  operation  for  intestinal  obstruc- 
tion,  373 
for  movable  kidney,  594 
in  artificial  anus,  348 
in  hemorrhoids,  548 
Dietetic  treatment  of  pancreatic  fistula,  283, 

284 
Diflfuse  peritonitis.     See  Peritonitis. 
Digalen,  use  of,  folIowing  operations  on  the 

bladder,  746 
Digestion,  role  of  cecum  in,  384 
Digital  examination  of  the  rectum,  514,  515 
Dilatation  of  colon,  congenital,  425 

simple    atonic,    diagnostic    rontgenog- 
raphy  in,  220 
of    duodenum,    diagnostic    rontgenographj 

of,  217 
of  esophagus,  in  cardiospasm,  191 
of    gall- bladder,    in    chronic    pancreatitis, 

272 
of  pancreatic  fistula,  283 
of  rectal  stricture,  gradual,  562,  563 
of   stomach,    folIowing   colonic   reconstruc- 
tion,  397,  400 
Dilators,  esophageal,  191 
Diphtheritic    colitis,    ileostowy    indicated   in, 

418 
Direct  inguinal  hernia,  41-45 
artificial,  42,  43 
of  the  bladder,  66 
treatment  of,  67,  68 
varieties  of,  66,  67 
surgical  anatomy  and  pathogenesis  of,  41, 

42 
treatment  of,  43-45 

transplantation  of  cord  in,  43-45 
Disinfection  in  hernia  operations,  16,  17 
Distention,  foIlowing  operation  for  umbilical 
hernia,  100 
postoperative,  hernia  due  to,  111 
Diverticula  of  bladder,  718,  736-740 

complicating  prosta tectomy,  712,  713 
escision  operation  for,  737,  738 
hernia  containing,  67,  68 
plastie  reseetion  operation  for,  738-740 
of  cecum,  422,  423 

of    colon,    <liagi)0stic    rontgenography    of, 
222 


Diverticula    of    esophagus,    diagnostic    ront- 
genography  of,   196 
of  intestine,  422 

acquired,  329 
of  sigmoid,  423,  424 
strangulated  hernia  due  to,  129 
Diverticulitis,  422-424 

ileostomy  indicated  in,  418 
treatment  of,  424 
Diverticulum,  Meekers,  328,  520 

excision  of,  328,  329 
Divulsion  in  anal  fissure,  anesthesia  for,  523 
indications  for,  523 
methods  of,  523,  524 
Double      gastrojejunostomy,      in      hour-glass 

stomach,  169 
Dumb-bell  abscess  opening  into  the  posterior 

commissure,  526 
Duodenal  fistula  due  to  injury  of  the  duode- 
num complicating  nephrectomj, 
618 
Duodenocholedochotomy,  260,  261 
Duodenojejunal  fossa,  318 
Duodenostomy,  341 

Duodenum,  anastomosis  of  common  duct  with. 
263,  264 
of  gall-bladder  with,  261,  273 
of  pancreas  with,  284,  285 
anomalies  of,  328 

congenital,  diagnostic  rontgenographj  of, 
214 
deformity  of ,  diagnostic  rontgenographj  of, 

217 
dilatation    of,    diagnostic    rontgenographj 

of,  217 
lesions   of,   diagnostic   rontgenographj   of, 

214 
localization  of,  317 
mobilization  of,  341 
operations  on,  340,  341 
perforation  of,  336,  337 
relation  of  kidnejs  to,  578 
tumor    of,    diagnostic    rontgenographj    of, 

217 
ulcer  of,  associated  with  acute  pancreatitis, 
269 
diagnostic  rontgenographj  of,  215 
hemorrhage  due  to,  indications  in,  162 

operative  procedure  in,  162,  163 
indications  for  operation  in,  144 
operations  for,  145 
excision,  157-159 
gastrojejunostomj,  145 

by  other  means  than  suture,  154 
complications  and  causes  of  failure 

after,  154 
Kocher's  anterior,  154 
posterior  no-loop,  146-151 
Roux's,  **en  Y,»'  151,  152 
Wolfler's  anterior,  152-154 
occlusion  of  the  pjlorus,  159,  160 
indications  for,  160 
methods  of,  160-162 
perforating.  treatment  of,  163,  164 
Dupujtren  clamp,  348 
Dupujtren  enterotome,  349 
Durefs  method  of  ga8tropexy,  189 
Djsenterj,  amebic,  appendicostomj  in,  421 
ileostomj  in,  418 


IN1)EX                                                      771  ^H 

DvBcnterv,  amehic   ahBPesaes  of   !iver  due   to, 

Knemata,  in  treatnient  of  tynif>anites  eompli-      ^^H 

'        237 

eathin  peritonitiH,  491                         ^^H 

Bhiga,  ileo»toiny  indicated  in,  418 

medieated,  in  heniorrhoidu,  549                             ^^^| 

Ent^rei*tomy,  351-367                                                      ^^B 

Echinococcus  cjst  of  liver,  244 

aec()mpanying  enterofitomy,  346                                  S 

compUeations  of,  244 

end  t«  end   anaBtomosb  followinp,  hy  Mur-             ■ 

diajTiiosis  of,  244 

pbv  button,  363,  364                                    ■ 

ojmratmns  for: 

Connell-H  niethofl  of,  355361                               ^^H 

ev«eiiati(m,  2A4,  245 

Horslev 'k  methorl  of,  361,  362                            ^^H 

extiTpatinn  of  thp  aac,  245                          ' 

LaPhre  8  riiethod  of,  364                                   ^^H 

propnosis  ot,  245 

MavmBeirH  metliod  of,  353-355                         ^^B 

of  spWn,  spleneetomj  in,  290 

Willara  Bartictfa  method  of,  362,  363          ^^M 

lrt*atmotit  of,  314 

end  to  pijie  cinastomosis  following,  367                ^^^| 

rctrovosieal  74 1  743 

in<)i{.'atiunH  for,  351                                                   ^^^H 

patiioIogy  of,  741 

Klapp'H  rriftlH.d  of  eJoaure  fcdlowinjj,  353           ^^B 

technic  of  openjtion  for,  741-743 

lateral    aimstoinof^is    following,    hy    elaaiie              1 

Eotopic  pTi?jBniao<y,  ailhcflions  in,  505 

li^riitiiTe.  36^,  367                                ^^J 

Eetopic   spleon.   aeiit*'    torsinii   of  peiUcle   in, 

by  Morphv  buttoti,  367                                        ^^M 

splenectoniy  in,  307,  308 

hy  Biitiire,  304  366                                                ^^B 

»plenectonij  in,  299,  ;i06,  307 

purae  Hti-ing    method    of   cIoBure    foUowing,            V 

apl(*nopexy  in,  314 

353                                                                  ■ 

Eczema  foliowing  enteroBtomj,  348 

teehnie  of,  351  353                                                           ■ 

Edebohls'  op^ration  for  flecortieation  of  the 

Etitero  enteroatomy,    combined     witli    gastro^              ■ 

kidnev,  598,  599 

jejiinoatonijr,  153,  154                                ■ 

for  moviihlp  kidnoy,  594 

Enteropt^sis,  433,  434                                                          ■ 

Egyptian  spk>nomcgaly,  splenectomj  in»  299, 

Enternrrliaplrv  in  woiindfl  of  the  inteatine,  338             H 

300 

omental  j^^rafta  foltouing,  340                                       ■ 

statifltkfl  of,  310,  311 

residta  of,  340                                                           ^^M 

von   Eiwlsber|i*s   nuHhiid  of  ocelusion  of  the 

FinteroHtomv,  344  351                                                    ^^^| 

pylorui^,   160 

atter  treatmeiit  ot\  347,  348                                   ^^H 

Ejaeu]atory    ducta,    injiiry    t^j^    in    proBtat*«;- 

cloanre  of  fec^al  tiKtida  aft^^r,  349-351                        V 

tomy,  713 

cloanre  of  opening  after,  349                                       ■ 

Elaatic  liga  t  ure,  lateral  anastomoBis  by,  366, 

eomplientions  of.  346,  347                                              ■ 

307 

faibire    of    artifieial    anus    to    functionate             ■ 

ireatmpnt  of  anal  fistula  witli,  r'i33 

after,  348.  349                                               ■ 

Efeetrical  eatiterization,     Sre  Cauterixation» 

for  druining  the  intesitiiie  above  tbe  site  of             1 

EloctrolvMiH  for  angiomn  of  tho  rectum,  573 

obstriiptiofi  and  aeeompanied  by             1 

for  hcniorrhoidfl,  549 

entereetomv,  346                                           1 

Elementa  1  reronstniftion  of  colon,  391 

in  dilfuse  peritonjtis,  4.H4                                         ^^M 

eaaes  of,  398,  399 

ia  gangrene  of  the  intestine,  346,  347               ^^^| 

indirntionB  for.  391 

indieations  for,  344                                                 ^^^| 

poatopt«rative   treatnient   of,  397  400 

Bimple,  344  346                                                        ^^M 

preparation  of  patient  for,  391,  392 

dangera  of,  345                                                      ^^^| 

teehnie  of,  391  397 

reniiltH  of,  346                                                      ^^H 

Eniboiie,  septic,  neorosini?  colitiB,  418 

teelinie  of,  344,  345                                              ^^B 

E  m  bo  lis  m,    pulmmiarv,     followiog    proatatec- 

En  te  ruto  me,   Dupiivtren  'b,  349                                   ^^^| 

t<m)y.  715 

I-]pididynns  in  nori  ileseended  teatiB,  52                  ^^^| 

Empvema,    i'ornpliratiijg^    afute    pancreatitis, 

Kpigai^trie  artery,  ilee]>,  23                                         ^^^H 

270 

EpigaE(trie  liernin,  101-105                                          ^^^H 

Enrvsted  bornia,  49 

strangnlnted,   105                                                     ^^^H 

Endo8rop«\  (JoMac-hmidfs  operatin^,  706 

Hurgieal  anntomy  of,  101-104                                ^^^| 

End  to  end  inteHtioal  annBtomoms,  353-364 

t  rent  men  t  of.   104,  105                                             ^^H 

avoidanee  of  routraction  uf  opening  in,  334, 

EpigaMirie  pain  hi  a]>fM»ntlii'itiF,  440                         ^^B 

335 

Epigastrie  vespels*  injury  Uk  in  operation  for             H 

bv  Murpbv  bntton,  363,  364 

lemoral  liernia,  93                                        B 

(fnnnoir«  "metbofl  of,  334,  355  361 

in  opera  ti  t  m  for  obliqtie  inguinat  hernia,            1 

llorsipv  'h  metliod  of.  361,  362 

^^M 

LnTMare^fl   method  of.  364 

Epiplopexy,  246,  247                                                    ^^H 

Maunsell  'h  met  hod  of,  353-355 

eontra  indientiotiH  to,  246                                      ^^^^ 

Butnrinjt  m,  332 

8chia!tHi '»  method  of,  246,  247                              ^^^H 

Willani  Bartlett*s  method  of,  382,  383 

mod  i  Med,  247                                                          ^^H 

Endtoend        nretero  nreteral        anastoinoaiB, 

Talnm  Mnrison  methnd  of,  246                                    V 

630 

Kreetor  apin«^  niiisjde.  583,  5S4                                         V 

End-tO'9ide    inte«tinal    anaatoniOBiH,    Willard 

Ery8ipelaH   eompli^ating  eiiteroj^tomj,   347 

RartletfB  method  of.  367 

Krvtliema     eompli^-atiug     cntiTi>stomy,     346, 

Enem  a  ta,  ffjllowmu  rlamp  and  en  u  ter  v  opera- 

347 

tion  for  bemorrliobla,  552 

Eserin,   ose   of,    in   paralvtie   ileuB  fo!lowing 

followinp    li^atore    operation    for    hemor- 

appemleetomv,  469 

rhoida,  552 

in  tjmpanites  complicating^  peritonitis,  491 
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Eserin  8alicylate,  use  of,  for  abdominal  die- 
ten tion  following  bladder  opera- 
tions,  747 
Esophagus,  earcinoma  of,  jejunostomj  indi- 
cated   in,  341 
cardiospasm  in,  diagnostic  rontgenographj 

of,  197 
congenital    anomalies   of,    diagnostic   ront- 

genography  of,  197 
diagnostic    rontgenography    of    lesions   of, 

196 
dilatation  of,  in  cardiospasm,  191 
diverticula   of,    diagnostic    rontgenographj 

of,  196 
foreign    bodies    in,    diagnostic    rontgenog- 

raphy  of,  196 
new  growths  of,  diagnostic  rontgenographj 

of,   197 
operations  on,  jejuno8tomy  preliminary  to, 

341 
stenosis  of,  ga8tro8tomy  in,  181 
strictures  of,  diagnostic  rontgenography  of, 

197 
transposition  of,  diagnostic  rdntgenography 
of,  197 
Ether  anesthesia  in  op«rations  for  acute  peri- 
tonitiH,  479 
in  urology,  680 
Evisceration  in  diffuse  peritonitis,  484 
Ezaggerated  lithotomy  position  for  rectal  ex- 

amination,   513 
Exosplenopexy,  315 

Ex8anguinated  renal  zone  of  Hyrtl,  580,  581 
External   iliac    vessels,    injury   to,   in   opera- 
tion  for  femoral  hemia,  93 
in  operation  for  oblique  inguinal  hemia, 
38,  39 
Eztemal  inguinal  ring,  21 
Eztemal  oblique  rauscle,  583 

aponeurosis  of,  20,  21 
Eztracapsular  nephrectomy,  technic  of,  610- 

614 
PJxtraperitoneal  bladder  hemia,  66,  67,  68 

Palciform  ligament  of  the  liver,  103,  104 
Palciform  process,  80 

Fallopian  tube,  acute  peritonitis  originating 
in,  473 

hemia  of ,  69 

tuberculosis  of,  501,  502 
operation  in,  502,  503 
prognosis  in,  503 
Fascia,  lunibar,  583 

pelvic,  distribution  of,  527 
Fascia  lata  of  the  thigh,  80 
**Fat  hemia,''  3 
Fat    necrosis    in    omentum    and    abdomen   in 

pancreatitis,  267,  268 
Fecal  abscess  following  intestinal  suture,  340 
Fecal  fistula,  348 

closure  of,  349-351 

complicating  appen(ioctomy,  468 

complicating  tuberculous  peritonitis,  503 

due  to  injury  of  the  intestine  complicating 
iiephrcctomv,  618 

euterectomy  indicated  in,  351 
Fecal  incoTitincnce  folIowing  colostomy,  409 
Fccding,  after  Jejunostomy,  343 

in  artificiai  anus,  348 


Femoral  hemia,  79-94 
Cloquet's,  94 
coverings  of,  84 
diagram  of,  7 
Hesselbach 's,  94 
Langier's,  94 
pathogenesis  of,  82-84 
prevascular,  94 
retrovascular,  94 
surgical  anatomy  of,  79 
fascia  lata  of  the  thigh,  80 
Pouparfs    ligament    and    its    reflections 

and  continuation,  80-82 
skin,  subcutaneous  fat,  superficial  fascia, 
and  superficial  vessels,  80 
treatment  of,  84,  85 

autoplastic  procedures,  87 
division  of  Pouparfs  ligament,  87 
heteroplastic  operations,  87 
high   approximation    of   Pouparfs   liga- 
ment to  the  pubic  bone,  86 
incision       above      Pouparfs      ligament 
(Moschcowitz's   operation),    87- 
94 
incision  in  the  femoral  region,  85,  86' 
ligation  of  the  sac,  85 
Femoral  vessels, 

relation  of,  to  transversalis  fascia  and  peri- 
toneum,  4,  5 
Fenger's  method  of  repairing  a  divided  vas 

deferens,  37 
Ferguson-Coley  modification  of  Bassini's  op- 
eration for  oblique  inguinal  her- 
nia,  27,  28 
Fergason  *s  method  in  rec  to  vagina  1  fistula,  545 
**Fettbruch,"  3 
Fibroid    ring    surrounding    internal    urinarj 

meatus  of  the  bladder,  728 
Fibroma  of  the  intestinal  tract,  572 
Fibrosarcoma,  retroperitoneal,  509,  510 
Fibrous  variety  of  tuberculous  peritonitis,  501 
Finney  's  method  of  gastroduodenostomy,  166- 
168 
contra-indications  to,  168 
results  of,  168 
Finney's  pyloroplastv,  in  hour-glass  stomach, 

170 
Pischer  's  treatment  of  diffuse  peritonitis,  483, 

484,  493,  494 
Fissure  of  anus,  521-524 

following  operation  for  hemorrhoids,  554 
local  treatment  of,  522,  523 
surgical  treatment  of ,  anesthesia  for,  523 
dangers  and  diflficulties  of,  524 
indications  for,  523 
methods  of,  523,  524 
symptom8  of,  521,  522 
Fistula,  duodenal,  due  to  injury  of  the  intea- 
tine  in  nephrectomy,  618 
fecal,  348 

closure  of,  349-351 
complicating  appendectomy,  468 
complicating  tuberculous  peritonitis,  503 
due  to  in.iury  of  the  intestine  in  nephree- 

tomy,  618 
enterectomy  in,  351 
intestinal,  foilowing  intestinal  suture,  340 
intraperitoneal,  closure  of,  351 
pancreatic,  incision  of,  284 


INDEX 


773 


Fistula,  pancreatic,  indications  in,  282,  283 
pancreaticocholecjstostomj  in,  285 
pancreaticoduodenostomj  in,  284,  285 
pancreaticogastrostomj  in,  285 
Wohlgemuth'8'treatment  of,  283,  284 
rectal,   following  operation   for  pelvirectal 
absccss,  530 
f ollowing  operation  for  superficial  abscess 
of  anus  or  rectum,  525 
recto-urethral,  due  to  injurj  of  the  rectum 

in  pro8tatectomy,  712 
renal,  establishment  of.     See  Nephrostom^r. 

permanent,  foIlowing  nephrostomj,  606 
tuberculous,  503 
ureteral,  nephrectomy  in,  609 

ureterectomy  in,  635 
ureterovaginal,  ureterocy8totomy  in,  631 
urethrorectal,   complicating   pelvirectal   ab- 
scess, 531 
urinary,  establishment  of.    See  Cjstostomjr. 
following  pro8tatectomy,  712 
Fistulse  in  ano,  531-546 

anatom ical  considerations  in,  531 
Beck  *s  paste  treatment  of ,  533 
classification  of,  531 
complex,  537,  538 
complicated,  540-545 
due  to  foreign  bodies,  437 
elastic  ligature  treatment  of,  533 
horseshoe,  537 
indications  in,  531 
Instruments  used  ii,  531,  532 
methods  of  treating,  532,  533 
operative  treatment  of,  after-treatment  in, 
539,  540 
anesthesia  in,  534 
causcs  of  f  ailure  of ,  538 
complications  of,  538,  539 
determination  of  fistulous  tract,  534 
excision  of  fistula,  534,  535 

with  immediate  closure  of  wound,  535- 
537 
preparation  of  patient  for,  533,  534 
recto-urethral,  540-543 

treatment  of,  541-543 
rectovaginal,  544,  545 
rectovesical,  544 
rectovulvar,  544 
sigmoidovesical,  544 
8ymptoms  of,  531 
tuberculous,  545,  546 
watering-pot,  537 
Fistulectomy,  534,  535 

with  immediate  closure  of  the  wound,  635- 
537 
Forceps,  La  Plače,  364 
Foregut,  embryonic  development  of,  518 
Foreign  bodies  in  appendix,  diagnostic  ront- 
genography  in,  219 
in    <Jecum,    diagnostic    rontgenography    in, 

220 
in  esophagus,  diagnostic  rontgenography  of, 

196 
in  pharynx,  diagnostic  rontgenography  of, 

196 
in  rectum  or  colon,  435,  436 
complications  of ,  437 
(liagnosis  of,  437 
8ymptoms  of,  436,  437 


Foreign  bodies  in  rectum  or  colon,  treatment 
of ,  438 
in  small  intestine,  enterotomy  in,  336 
in  stomach,  diagnostic  rontgenography  of, 
208 
removal  of,  143,  144 
Forked    truss,    use    of,    in    cases   of   non-de- 

scended  testis,  55 
Fowler  position,  486-488 
exaggerated,  487 
following  appendectomy,  461 

in   appendicitis  with   diffuse   peritonitis, 
464 
Fowler's  method  of  postural  drainage  in  peri- 
tonitis, 486 
of  uretero-intestinal  anastomosis,  633,  634 
Freudenberg 's  method  of  cauterization  of  the 

prostate,  701 
Freyer   and   Fuller*s   method   of   suprapubic 

prostatectomy,  689,  690 
Fulguration  in  malignant  tumors  of  the  pros- 
tate, 7l0 
in  prostatic  obstruction,  703,  704 
in  tumors  of  the  rectum,  572 
Fuller   and   Freyer's   method   of   suprapubic 

prostatectomy,  689,  690 
Funicular  process,  hernia  into,  48 

Gall-bladder,  abscess  of ,  treatment  of ,  495, 496 
acute  peritonitis  originating  in,  474 
anastomosis  of,  with  intestine.     See  Chole- 

cystenterostomy. 
anastomosis  of  pancreas  with,  285 
atrophied,     cholecystectomy     indicated     in, 

257 
biliary  fistula  of,  cholecystenterostomy  in- 
dicated in,  261 
cancer  of,  cholecystectomy  in,  257,  258 
diagnostic    rontgenography    of    lesions    of, 

224 
dilatation  of,  in  chronic  pancreatitis,  272 
drainage  of,  248-257.    See  also  Cholecysto8- 

tomy. 
gangrene  of,  cholecystectomy  indicated  in, 

257 
inflammation  of,  cholecystectomy  indicated 

in,  257 
removal  of,  257-259.    See  also  Cholecystec- 
tomy. 
Gall-stones,  associated  with  acute  pancreatitis, 
269 
cholecystostomy  for,  248-257 
drainage  in,  256 
Instruments  for,  248,  249 
partial  cholecystectomy  and,  256 
results  of,  256 
technic  of,  249-256 
variations  in,  256,  257 
postoperative  čare  in: 

administration  of  water,  261 
čare  of  stomach,  262 
control  of  bleeding,  261 
removal  of  tu  bes  and  sutures,  262 
treatment  of  biliary  fistulse,  262 
Galvauocautery,  Bottini'8,  701 

Freudenberg'8,  701 
Gangrene  of  gall-bladder,  cholecystectomy  in, 
257 
of  intentine.  enterectomy  for,  351 
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Gangrene      of     intestine,     enterostomj     for, 
347 
prevention  of,  in  operations  on  the  small 
intestine,  331 
GangrenoL     appendicitis,  non-operative  treat- 

ment  of,  476,  477 
Gangrenous  pancreatitis,  270 
**Gas  pains*'  following  appendectomy,  463 
Gastrectom}',  partial,  174-180 
after-treatment  of,  179 
modifications  of,  178,  179 
results  of,  179,  180 
technic  of,  174-178 
total  and  subtotal,  180,  181 
Gastric  artery.  137 
Gastric  carcinoma,  172-186 

indications   and   contra-indications  for  op- 

eration  in,  173,  174 
jejunostomj  in,  341 

results  of,  343,  344 
metastases  of,  173 
operations  for: 

gastrostomj,  indications  for,  181,  182 
Kader  method  of,  184 
Jianu's  method  of,  186 
88abanejew- Frank  method  of,  185,  186 
Stamm  method  of,  182-184 
Tavers  method  of,  186 
Witzel  method  of,  184,  185 
partial  gastrectomj,  174-179 
•  after-treatment  of,  179 

results  of,  179,  180 
total     and     subtotal     gastreetomy,     180, 
181 
Gastric    dilatation    following    colonic    recon- 

struction,  397,  400 
Gastric  hemorrhage  due  to  ulcer,  indications 
in,  162 
operative  procedure  in,  162,  163 
following  gastrojejunostomj,  154,  155 
Gastric  lavage,   following  colonic  reconstruc- 
tion,  400 
in  aeute  peritonitis,  476,  479,  490 
Gastric  ulcer,   diagnostic  rontgenographj  of, 
206 
signs  in,  206 
hemorrhage  due  to,  indications  in,  162 

operative  procedure  in,  162,  163 
hour-glass  stomach  due  to,  168 
indications  for  operation  in,  144 
jejuno8tomy  in,  341 

results  of,  343,  344 
malignant  degeneration  of,  145 
operations  for: 
excision,  157-159 
gastrojejunostomj,  145 

anterior,  Kocher's  method  of,  154 

Wolfler'8  method  of,  152-154 
by  other  nieans  than  suture,  154 
complications    and    causes    of    failure 

after,  154 
posterior  no-loop,  146-151 
Roux's  **en  Y,"  151,  152 
occlusion  of  the  pjlorus,  159,  160 
indications  for,  160 
metbods  of,  160-162 
pylorectoniy,  179 
perforating,  treatment  of,  163,  164 
Gastroduodenalis,  137 


Gastroduodeno8tomy,  166 
Finney's  method  of,  166-168 
in  hour-glass  stomach,  170 
Gastro-enterostomy    following    operation    for 
perforation    of    the    duodenum. 
337 
Gastro-epiploica  dextra,  137 
Gastro-epiploica  sinistra,  137 
Ga8trogastrostomy,     anterior,     in     hour-glass 

stomach,  171 
Gastro-intestinal      hemorrhage      complicating 

splenectomy,  309 
Gastrojejunal  ulcer,  155,  156 
Gastrojejuno8tomy,  145-157 

anterior,  Kocher's  method  of,  154 

VVolfier^s  method  of,  152-154 
by  other  means  than  suture,  154 
choice  of  method  of,  145,  140 
complications  and  causes  of  failure  after, 
154 
closure  of  the  opening,  156 
hemorrhage,  154,  155 
intestinal  obstruction  or  intemal  hemia. 

156 
peptic  ulcer  of  the  jejunum,  155,  156 
regurgitant  vomiting  or  vicious  circle,  155 
too  rapid  emptying  of  the  stomach,  156, 
157 
double,  in  hour-glass  stomach,  169 
for  hemorrhage  from  gastric  ulcer,  162,  163 
in  gastric  carcinoma,  173 
in  gastroptosis,  190 
in   perforating   gastric  or   duodenal   ulcer, 

163,  164 
of  lower  border  of   pouches  in  hour-glass 

stomach,  171 
posterior,  in  hour-glass  stomach,  169 
posterior  no-loop,   146-151 

modifications  of,  151 
Eoux's,  **en  Y,''  151,  152 
Gastropexy,  187-190 
Beyea's  method  of,  187 
choice  of  method  of,  189 
Coflfey's  hammock  method  of,  188 
Durefs  method  of,  189,  190 
indications  for,  187 
results  of,  189,  190 
Rovsing^s  method  of,  188,  189 
Gastroplication,  190,  191 
Gastroptosis,  186-190 
indications  in,  186,  187 
operations  for,  Beyea'8,  187 
choice  of,  189,  190 
Coffey's  hammock,  188 
Duret^s,  189 
results  of,  189,  190 
Rovsing^s,  188,  189 
Gastroscopy  in  diagnosis  of  new  growths  of 

stomach,  204 
Ga8trostomy,  181-186 
indications  for,  181,  182 
Jianu's  method  of,  186 
Kader  method  of,  184 
Kocher^s  method  of,  186 
Marweders  method  of,  185 
Senn  method  of,  182-184 
8sabanejew-Frank  method  of,  185,  186 
Stamm  method  of,  182,  183 
after-treatment  in,  183,  184 
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Gastrostomj,  Tavers  method  of,  186 

Witzel  method  of,  184,  185 
Ga8trotomy,  143,  144 
in  cardiospasm,  191 
indications  for,  143,  144 
technic  of,  144 
Gatch  bed,  461,  487,  488 
Gaucher   type   of   splenomegalj,   splenectomj 

in,  statistics  of,  311 
Gellj  suture,  339 

Genito-urinary    tract,    diagnostic    rontgenog- 
raphy  of,  639 
apparatus  for,  642,  649 
interpretation  of  rontgenograms  in,  665 
preparation  of  patient  for,  639,  647 
relation   of    rontgenologist   to   phjsician 

and  patient  in,  666 
technic  of,  646 

thoroughness  of  examination  in,  646 
value  of,  640,  666 
George  David  Stevvart  stitch,  536 
Gerster'8  method  of  ligating  the  pedicle  in 

nephrectomy,  614,  615 
Gibson  's  incision  for  expo8ing  the  ureters,  625 
Gimbernafs  ligament,  80,  82 
Girard^s  method  of  occlusion  of  the  pvlorus, 

161 
Glands  of   Bartholin,   rectovulvar  fistula  duo 

to  suppuration  of,  544 
Gluteal  hemia,  107,  108 

treatment  of,  108 
Glyco8uria  due  to  pancreatic  cyst,  279 
Goldschmidt 's  endoscopic  pro8tatotomy,  706 
Gohlschmidt  *8  operating  endoscope,  706 
Gonorrhea,  hernia  operations  contra-indicated 
in,  14 
in  undescended  testis,  55 
preceding  superior  pelvirectal  abscess,  529, 
530 
Grafts,  omental,  340 
Grape-sugar  solution,  in  treatment  of  perito- 

nitis,  493 
Gra8er'8  operation  for  umbilical  hemia,  99 
GroBsich  method  of  iodin  disinfection  in  her- 
nia operations,  16,  17 
**Guide"     sutures,     in     partial     cy8tectomy, 

735 
Gumma  of  the  liver,  244 
Gunshot  wound8  of  liver,  237 
of  stomach,  141 

operation  for,  142,  143 
aftertreatment  of,  143 
complications  of,  143 
drainage  in,  143 
Guyon'8  operation  for  movable  kidney,  696 

Hagner^s  method  of  controlling  hemorrhage 

in  pro8tatectomy,  688,  689 
Hahn^s  method  of  pyIorodiosi8,  164,  165 
Halsted^s  method  of  preparing  sutures,  331, 

332 
Halsted's  modification  of  Ba8sini's  operation 

for  oblique  inguinal  hernia,  26, 

27 
Heineke-Mikulicz  pyloroplasty,  165 
Hematemesis,  8pIenectomy  indicated  in,  299 
lleniatoma  folIowing  appendectomy,  464 
following    operation    for    oblique    inguinal 

hemia,  37 


Hematoma,   prevontion   of,    in   operation   for 

femoral  hemia,  93 
Hemesia,  use  of,  preceding  local  applications 

for  anal  fissure,  523 
Hemesia  anesthesia  for  Lynch  's  operation  for 
pruritus  ani,  567 
for  operation  for  postanal  dimple,  574 
for  operation  for  superficial  abscess  of  tlie 
anus  or  rectum,  524,  525 
Hemorrhage,    cerebral,    following    prostatec- 
tomy,  715 
complicating  nephrectomy,  617,  618 
complicating    operation    for    anal    fistula, 

538 
following  colonic  reconstruction,  400 
foIlowing  gall-stone  operations,  262 
following  ga8trojejuno8tomy,  154,  155 
folIowing  operation  for  acute  pancreatitis, 

270 
following  8plenectomy,  308 
following  8plenotomy  for  abscess,  312 
from   the    stump    follovving   appendectomj, 
465,  466 
prevention  of,  456 
gastric,  due  to  ulcer,  indications  in,  162 

operative  procedure  in,  162,  163 
gastro-intestinal,  complicating  splenectomj, 

309 
in  crushing  injuries  of  the  liver,  236 
in  internal  hemorrhoids,  551,  552 
in  litholapaxy,  730 
in  operations  for  hemorrhoids,  548 
in  operations  on  the  liver,  control  of,  247 
in  pancreatic  cysts,  280 
in  pro8tatectomy,  714 
control  of,  686-689 
intrarenaU  nej)hro8tomy  indicated  in,  605 

technic  of,  606 
mesenteric,  375,  376 

in  appendectomy,  465 
omental,  375 

in  acute  appendicitis  with  abscess,  459 
prevention   of,   in  operations  on  the   small 
intestine,  330,  331 
Hemorrhagic  colitis,  425 

ileo8tomy  indicated  in,  418 
Hemorrhoidal  area,  547 
Hemorrhoids,  546-554 
intemal,  anatomical  considerations  of,  547, 
548 
choice  of  method  in,  548 
clamp  and  cautery  (Cusack^s)  operation 

for,  552 
electroly8i8  in,  549 
indications  in,  547 
injection  treatment  of,   549,  550 
instrumenta  used  in,  548 
ligature  operation   for,  550-552 

after- treatment  in,  552 
palliative  treatment  of,  548,  549 
ulcerations  and  fissures  foliowing  opera- 
tive treatment  of,  554 
Whitehead  operation  for,  553,  554 
after- treatment  of,  554 
prolapsed,  546 

indications  in,  548 
Whitehead  operation  for,  553,  554 
ra8pl)erry.     Sce  Hemorrhoids,  intemal. 
tbrombotic,  546,  547 
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Ilemorrhoids,  thrombotic,  inatruments  used  in, 
546 
Bjmptoms  of,  546 
treatment  of,  547 
Hepatic   duct,    stone   in,   choledochotomy   in, 

259-261 
Heredity  in  appendicitis,  380 
Heniia,  artiticial,  42,  43 
CJoquet'8,  94 

complicated  by  appcndicitis,  71,  72 
complicated  by  hydrocele,  49 
treatment  of,  50,  51 
varieties  of,  50 
complicated    by   imperfect   descent   of   the 
testis,  51-61 
anatomical  varieties  of,  51,  52 
Beck'8  necktie  operation  in,  57 
Bevan^s  operation  in,  57-61 
indications  and  reasons  for  operating  in, 

54,  55 
Keetley-Torek  operation  in,  57 
Kir8chner's  operation  in,  57 
Langenbeck'8  operation  in,  55,  56 
Lanz^s  operation  in,  56 
lengthening  of  vas  deferens  in,  56 
orchidectomy  in,  56 
replacement  of  testis  within  abdomen  in, 

56 
Schiiller'8  operation  in,  56 
8tarr's  operation  in,  57 
complieating  appendicostomy,  421 
complications  of.   128-133 
congenital  inguinal,  46-48 

anatomy  and  pathogenesis  of,  46,  47 
treatment  of,  47,  48 
coverings  of ,  9 
diaphragmatic,  108-111 
acquired,  false,  109,  110 

true,  109 
congenital,  108 
diagnosis  of,  110 
treatment  of,  110,  111 
direct  inguinal,  41-45 
artificial,  42,  43 
surgical  anatomy  and  pathogenesis  of,  41. 

42 
transplantation  of  cord  in,  43-45 
eneysted,  49 
epigastric,  101-105 
femoral,  79-94 
coverings  of,  84 
diagram  of,  7 
pathogenesis  of,  82-84 
surgical  aiiatomy  of,  79-82 
treatment  of,  84,  85 

autoplastic  procedures,  87 
division  of  Poupart*s  ligament,  87 
heteroplastic  operations,  87 
high  approximation  of  Poupart*s  liga- 
ment to  the  pubic  bone,  86 
incision     above     Poupart^s     ligament 
( Moschcowitz 's    operation),    87- 
94 
incision  in  the  femoral  region,  85,  86 
ligation  of  the  sac,  85 
follouing  appendectomy,  464 
followiug  cholcc'y8tostomy,  249,  250 
gluteal,  107,  108 
llesselbach 's,  94 


Tlernia,  infantile,  8,  49 
inflamed,  128,  129 

inguinal.     See  also  Hemia,  direct  inguinal 
and  oblique  inguinal. 
diagram  of,  7 

following  appendectomy,  453 
Kocher  *8  *  *  Verlagerung  Methode  "  in,  17 
inguinosuperficial,  62,  63 
intemal,  113-115 
diagnosis  of,  114 
straugulated,  114 
treatment  of,  114,  115 
interparietal,  63,  64 
interstitial,  61-66 
•into  the  funicular  procesa,  48 
into  the  umbilical  cord,  100,  101 
pathogenesis  of,  100 
surgical  anatomy  of,  100,  101 
treatment  of,  101 
Kuster'8,  62,  63 
lateral  ventral,  105 
Laugier^s,  94 
Littre's,  129 
lumbar,  113 
oblique  inguinal,  20-41 

anomalies  of  hernial  contents  in,  66-79 
anomalies  of  hernial  sac  in,  46-66 
coverings  of,  9,  84 
operation  for,  25-41 

accidental   difficulties  and  dangers  in, 

37-39 
Andrews',  28-34 
Ba88ini'8,  25,  26 
causes  of  failure  of,  39-41 
Coley'8,  26 

Fergu8on-Coley,  27,  28 
Halsted^  26,  27 
in  the  female,  34 
Kocher 's,  35,  36 
results  of,  41 
Wolfler's,  27 
postoperative  course  and  complications  of , 

36,  37 
recurrence  of,  39-41 
surgical  anatomy  of,  20-25 
obstructed,  128 
obturator,  surgical  anatomy  of,  106,  107 

treatment  of,  107 
of  appendix,  70-72 
of  bladder,  66-68 
treatment  of,  67,  68 
varieties  of,  66,  67 
of  fallopian  tube,  69 

of  intestine,  complieating  entero8tomy,  347 
of  large  intestine,  72 
sliding,  72-75 
treatment  of,  77-79 
varieties  of.  76,  77 
of  linea  alba,  101-105 
straugulated,  105 
surgical  anatomy  of,  101-104 
treatment  of,  104,  105 
of  ovary,  68,  69 

treatment  of,  69 
of  small  intestine,  follovving  gastrojejunos- 

tomy,  156 
of  spleen,  traumatic,  splenectomy  in,. 307 
of  ure  ter,  68 
of  uterus,  70 
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Hernia,  palliative  treatment  of,  10-12 
perineal,  115-127 

into  the  anterior  or  posterior  wall  of  the 

vagina,  125-127 
into    the    anterior    wall    of    the    rectum, 
pathogenesis  of,  118- 122 
treatment  of,  122-125 
into  the  posterior  wall  of  the  urethra,  127 
Burgical    anatomy    and   pathogenesis   of, 
115-117 
prevascular  femoral,  94 
properitoneal,  64-66 

treatment  of,  65,  66 
prophjlactic  treatment  of,  10 
radical  treatment  of,  by  injection  of  irri- 
tants,  12 
by  injection  of  paraffin,  12,  13 
by  truss,  12 
operative,  13-20 

anesthetic  for,  15,  16 

essentials  of,  17,  18 

indications  and  contra-indications  for, 

13-15 
instrumenta   and   suture   material   for, 

18-20,  40 
ligation  of  the  sac  in,  17 
preparation  of  patient  for,  15 
sterilization  in,  16,  17 
recurrence  of,  1,  2,  18 
recurrent  inguinal,  treatment  of,  45,  46 
retrograde  incarceration  of,  130 
retrovascular,  94 
Richter^s,  129 
sciatic,  107,  108 
sliding,  72-75 
strangulated,  129-133 
treatment  of,  130-133 

indications  and  contra-indications  for, 

130 
herniotomy,   132,  133 
.taxis,   130-132 
surgical     anatomy     and     pathogenesis     of, 
2-9 
peritoneal  sac,  2 
properitoneal  fat,  2,  3 
transversalis  fascia,  3-7 
theories  of  causation  of,  7,  8 
through   diaphragm,   diagnostic   rontgenog- 

raphy  in,  223 
traumatic,  of  the  spleen,  299 
tuberculous  peritonitis  in,  501 
umbilical,  94-100 

anatomical  considerations  of,  94-97 
contents  of,  98 
coverings  of,  97 
treatment  of,  97,  98 
operative,  98-100 
ventral,  111,  112 
treatment  of,  112 
varieties  of,  111,  112 
'*Hernia  adiposa,'*  3 
Hernial  ring,  intcrnal,  4 
Hernial  sac,  24 
Hernie  en  W,  130 
**Hernie  grasseuse,"  3 
Hernie  par  bascule,  76 
Uernie  par  glissementf  72,  1X9 
Ilerniotomc,  132 
Herniotomy,  132,  133 


Her8cher's   method   of   occlusion   of   the  py 

lorus,  161 
Hesselbach's  hernia,  94 
Hesselbach^s  triangle,  6,  7 
Heteroplastic  operations  for  femoral  hernia. 

87 
Heusner^s    method    of    infrapubic    prostatec 

tomy  and  cy8totomy,  706,  707 
Hiccough     following    colonic     reconstruction 

399,  400 
High-frequency  cauterization  of  the  prostate, 

703,  704 

High-f requency  current  in  treatment  of  malig- 

nant    tumors    of    the    prostate, 

710 

in  treatment  of  vesical  neoplasms,  745,  746 

Hind-gut,  embryonic  development  of,  520,  521 

Hirschsprung 's  disease,  425 

Hoflfmann  's  method   of  occlusion  of  the  py- 

lorus,  161 
Hormonal,   use   of,   for  abdominal   distention 
following  bladder  operations,  747 
Horse  serum,  use  of,  in  gall-stone  cases,  262 
Horseshoe  flstulse,  537 
Horsley*8  method  of  end-to-end  intestinal  an- 

astomosis,  361,  362 
Hour-glass  deformity  of  stomacli,  diagnostic 
rontgenography  of,  199 
due  to  adhesions,  diagnostic  rontgenography 

of,  199 
due  to  new  growth,  203 
due  to  pressure  from  without,  203 
functional,    diagnostic    rontgenography    of, 

199 
operations  for,  168-172 

anterior  gastrogastrostomy,  171 
digital  .divulsion  and  gastroplasty,  172 
double  gastroje.iunostomy,  169 
gastrojejunostomy    of    lower    border    of 

pouches,  171 
Kammerer'8  operation,  170 
posterior  gastrojcjunostomy,  169 
resection  of  micl  portion  between  clamps, 

169,  170 
resection  of  wedge-shaped  portion,  170 
organic,     diagnostic     rontgenography     of, 
199 
Howship-Romberg  8ymptom  in  obturator  her- 
nia, 106 
Hydatid  cyst8  of  the  liver,  244,  245 
complications  of,  244 
diagnosis  of,  244 
operations  for: 

evacuation,  244,  245 
extirpation  of  the  sac,  245 
prognosis  of,  245 
Hydrocelc,  coniplicating  hernia,  49-51 
of  the  cord,  50 
of  the  tunica  testis,  50 
Kydrocele  communicans,  50 
Hydrogen  peroxi<l  in  treatment  of  stricture  of 

the  rectum,  562 
Hydronephro8is,     intemiittent,     ureteropyelo- 
plasty  in,  622 
nephrectomy  in,  612,  613 
nephroIithotoniy  in,   604 
nephro8tomy  in,  605,  606 
plastic  operations  on  ki<lncy  pelvis  in,  621 
ureteropyelostomy  in,  623 
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Hydrotherapy,    following   colonic    reconstruc- 

tion,  398,  399 
Hyo8cin,  use  of,  preliminary  to  operation  for 

anal  fistula,  534 
HypemephroiTia,  retroperitoneal,  508,  509,  510 
Hyperplastic  tuberculosis  of  the  colon,  435 
Hypertrophie(l  prostate,  anatomic  changes  in, 

671-675 
benign,  669 
Hypertrophied  spleen,  iiijury  of,  306 

8plenectomy  indicated  in,  300 
Hypoderinoclysis,  following  operation  for  per- 

itonitis,  489 
preceding  operations  on  the  stomach,  141 
Hyrtl,  zone  of,  580,  581 
Hysterectomy    in    tuberculosis    of    fallopian 

tubes,  501,  502 

Ice-bag,  use  of,  in  acute  peritonitis,  477 
Ichthyol,  local  application  of,  in  anal  fissure, 
522,  523 
in  cryptitis,  569,  570 
Ileocecal  junction,  location  of,  in  appendec- 

tomy,  454 
Ileocecal  valve,  389,  390 

diagnostic  rontgenography  of  lesions  of,  218 
incompetency  of,  diagnostic  rontgenography 

in,  218 
spasm  of ,  diagnostic  rontgenography  in,  218 
Ileocolic  artery,  446,  448 
Ileocolostomy  following  resection  of  first  por- 

tion  of  colon,  395-397 
Ileosigmoidostoniy,  404-408 

prevention  of  anastaltic  reflux  after,  388 
Ileo8tomy,  417-419 

after- treatment  of,  419 
čase  of,  382,  383 
for  tumors  of  the  colon,  572 
in  multiple  polyposis  of  the  colon,  435 
in  sigmoidovesical  fistula,  544 
in  ulcerative  tuberculosis  of  the  colon,  434 
indicated  in  hemorrhagic  colitis,  425 
indications  for,  417,  418, 
Instruments  used  in,  418 
technic  of,  419 
Ileum,  anastomosis  of  colon  and,  395-397 
anastomosis  of  transverse  colon  and,  408 
anomalies  of,  328 
development  of,  441,  442 
diagnostic  rontgenography  of  lesions  of,  218 
function  of,  383 

importance  of,  compared  with  jejunum,  327 
injury  to,  complicating  appendectomy,  466 
localization  of,  326,  327 
Ileus,  adynaniic.     See  Ileus,  paralytic. 
mechanical,  427 
čase  of,  428-430 

complicating  appendectomy,  468,  469 
due  to  peritonitis,  484 
indications  in,  428 
symptoni8  of ,  428 
treatment  of,  430,  431 
paralytic,  complicating  appendectomy,  468, 
469 
Iliohypoga8tric  nerve,  583 
Ilio-inguinal  norvo,  5S3 
Impertorato  anus,  520,  521 
Implantation  of  ureters,  indications  for,  630, 
631 


Incompetency   of   ileocecal   valve,    diagnostic 

rontgenography  in,  218 
Incontinence  following  divulsion  for  anal  fis- 
sure, 523 
following  operation  for  anal  fistula,  539 
follovving  prostatectomy,  711,  712 
Infantile  hernia,  8,  49 
Infiamed  hernia,  128,  129 
Inf rapubic  pro8tatectomy  and  cy8totoniy,  706, 

707 
Infundibuliform  fascia,  4 
Inguinal  canal,  25 
Inguinal  fossse,  24 

Inguinal  hernia,  absence  of  properitoneal  fat 
in,  3 
complicated  by  hydrocele,  49-51 
treatment  of,  50,  51 
varieties  of,  50 
complicated   by   imperfect   descent   of   the 
testis,  51-61 
anatomical  varieties  of,  51,  52 
indications  and  reasons  for  operating  in, 

54,  55 
treatment  of : 

Beck^s  necktie  operation,  57 
Bevan'8  operation,  57-61 
Keetley- Torek  operation,  57 
Kirschner^s  operation,  57 
Langenbeck's  method,  55,  56 
Lanz^s  operation,  56 
lengthening  of  vas  deferens,  56 
orchidectomy,  56 
replacement  of  testis  within  abdomen, 

56 
Schiiller's  operation,  56 
Starr^s  operation,  57 
congenital,  46-48 

anatomy  and  pathogenesis  of,  46,  47 
treatment  of ,  47,  48 
diagram  of ,  7 
direct,  41-45 
artificial,  42,  43 
surgical  anatomy  and  pathogenesis  of,  41, 

42 
treatment  of,  transplantation  of  cord  in, 
43-45 
ency8ted,  49 

following  appendectomy,  453,  465 
interstitial,  61,  62 

inguinosuperficial,  62,  63 
interparietal,  63,  64 
properitoneal,  64-66 
in  to  the  funicular  process,  48 
Kocher'8  *  *  Verlagerungs  Methode"  in,  17 
oblique,  20-41 

coverings  of,  9,  84 
infantile,  49 

operation    for,    accidental    dangers    and 
difficulties  in,  37-39 
Andrews',  28-34 
Bassini^s,  25,  26 
causes  of  failure  of,  39-41 
Coley'8,  26 

Ferguson-Coley,  27,  28 
Halsted^s,  26,  27 
in  femalc,  34 
Kocher  's,  35,  36 
results  of,  41 
W61fler's,  27 
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Inguinal  hernia,  oblique,  postoperative  course 
and  complications  of,  36,  37 
intestinal  obstruction,  37 
postoperative  fever,  36 
postoperative  pneumonia  or  bronchitis, 

36 
retention  of  urine,  36 
tympanite8,  36 
wound  infection,  36,  37 
recur renče  of,  39-41 
surgical  anatomy  of,  20-25 

aponeurosis    of    the    extemal    oblique 
muscle  and  its  contingent  struc- 
tures,  20,  21 
cremaster  muscle  and  cremasteric  fas- 

cia,  22 
deep  epigastric  artery,  23 
internal  oblique  and  transversalis  mus- 
cles  and  conjoined  tendon,  21,  22 
Pouparfs  ligament,  23 
skin,  subcutaneous  fat  and  superficial 

fascia,  20 
spermatic  cord,  22,  23 
transversalis    fascia,   internal   inguinal 
ring,  properitoneal  fat,  and  peri- 
toneum,  23-25 
of  appendix,  70-72 
of  bladder,  66  68 
treatment  of,  67,  68 
varieties  of,  66,  67 
of  fallopian  tube,  69 
of  large  intestine,  72 
sliding,  72-75 
treatment  of,  77-79 
varieties  of,  76,  77 
of  ovary,  68,  69 

treatment  of,  69 
of  ureter,  68 
of  uterus,  70 

recurrent,  treatment  of,  45,  46 
Inguinal  non-descended  testis,  51 
Inguinosuperficial  hernia,  62,  63 
Inguinosuperficial  maldescended  testis,  51,  52 
Injection  treatment  of  incomplete  prolapse  of 
the  rectum,  555 
of  internal  hemorrhoids,  549,  550 
Injuries,  intra-abdominal,  indications  in,  335, 
336 
of  ejaculatory  ducts  in  prostatectomj,  713 
of  ileum  or  cecum,  complicating  appendec- 

tomy,  466 
of  intestine,  complicating  nephrectomy,  618 
of  kidney,  ncphrectomy  indicated  in,  609 
of  liver,  crushing,  indications  for,  235,  236 

operative  technic  in,  236,  237 
of  mesentery,  375,  376 
of  omentum,  375 
of  omentum  or  intestine,  following  appen- 

dectomy,  465 
of  pancreas,  complicating  splenectomj,  308, 
309 
complications  of,  278 
indications  in,  275,  276 
mortality  in,  279 
operative  technic  in,  276-278 
of  peritoneum,  adhesions  following,  504 

complicating  nephrectomy,  618 
of  pleura  complicating  nephrectomyy  618 


Injuries   of   prostate,   in   divulsion   for   anal 
fissure,  524 
of  rectum,  in  prostatectomy,  712 
of  small  intestine,  enterectomy  indicated  in, 
351 
enterorrhaphy  in,  338-340 

omental  grafts  following,  340 
results  of,  340 
of  spleen,  splenectomy  in,  299,  304-306 
of  stomach,  141-143 
operation  for,  142,  143 
af ter- treatment  of,  143 
complications  of,  143 
drainage  in,  143 
of  ureter,  626,  627 

bladder  occlusion  indicated  in,  744 
in  appendectomy,  466 
ureterocy8totomy  in,  631 
Intercolumnar  fascia,  9,  21 
Intercolumnar  fibers,  21 
Interlobar  arteries,  580 
Intermuscular  incision  for  appendectomy,  452, 

453 
Internal  femoral  ring,  4 
Internal  hernia,  113-115 
diagnosis  of,  114 
strangulated,  114 
treatment  of,  114,  115 
Internal  inguinal  ring,  4,  25 
Internal  oblique  muscle,  21,  22,  583 
Interparietal  hernia,  63,  64 
Interstitial  hernia,  61-66 
inguinosuperficial,  62,  63 
interparietal,  63,  64 
properitoneal,  64-66 
Interstitial  prostatitis,  chronic,  indications  in, 

679 
Interureteric  ligament,  720 
Intestinal  canal,  development  of,  441-446 
Intestinal  clamps,  330 
substitutes  for,  330 
Intestinal    distention    in    acute    pancreatitis, 

268 
**  Intestinal  indigestion, '  *  441 
Intestinal  localization,  317-327 
Intestinal  obstruction,  370-374 
acute  pancreatitis  mistaken  for.  267 
after-course  in,  372 
after-treatment  of,  373 
appendico8tomy  indicated  in,  421 
complicating  foreign  bodies,  437 
complications  of: 

intestinal  toxemia,  372 
obstipation,  372 

paresis  of  the  affected  loop,  373 
peritonitis,  372,  373 
stenosis,  373 
due  to  cathartic  treatment  of  acute  i>eri- 

tonitis,  475 
due  to  foreign  bodies,  436 
due  to  internal  hernia,  114 
due  to  pancreatic  cyst,  279 
due  to  volvulus.    See  Volvulus. 
enterostomy  in,  344 

accompanied  by  enterectomy,  346 
results  of,  346 
follovving  colonic  reconstruction,  400 
following  gastrojejunostomy,  156 


780 


INDEX 


Intestinal  obstruction,  folIowiiig  operation  for 
oblique  inguinal  hemia,  37 
following  taxi8  for  strangulated  hemia,  131 
following  use  of  Murphj  button,  363 
location  of  obstruction  in,  370,  371 
resection  in  acute  cases  of,  373,  374 
resection  of  intestinal  bands  in,  371,  372 
results  of  resection  in,  374 
Intestinal  parcsis,  enterostomy  in,  345 

following  operation  for  intestinal  obstruc- 
tion, 373 
Intestinal  stasis,  385 
Intestinal    toxemia,    complicating    intestinal 

obstruction,  372 
Intestinal   tract,   embryonic   development   of, 
518-521 
tumors  of,  570-573 
treatment  of,  572 
Intestine,   anastomosis   of   gall-bladder   with. 
See  Cvholecystenterostomy. 
of  pancreas  with,  284,  285,  290-294 
of    ureter    with.      See    Uretero-intestinal 
anastomosis. 
gangrene  of,  enterectomy  in,  351 
indications  for  operations  on,  335 
injuries  of,  in  appendectomj,  465 

in  operation  for  oblique  inguinal  hemia, 
38 
large.    See  also  Colon. 
hemia  of,  72 
sliding,  72-75 
treatment  of,  77-79 
varieties  of,  76,  77 
Mikulicz  two-stage  operation  on,  370 
non-viable,  characteristics  of,  132 
perforation  of,  indications  in,  474 
inflamed  hernia  due  to,  128,  129 
small,  adhesions  of,  506 
anastomosis  of.     See  Anastomosis,  intes- 
tinal. 
anomalies  of,  acquired,  329 

congenital,  328,  329 
characteristics  of,  tabulated,  325 
color  and  general  vascularity  of,  320 
contents  of,  320 

denudation  of,  repair  of,  507,  508 
embryonic  development  of,  519,  520 
foreign  bodies  in,  enterotomy  in,  336 
hemia   of,   following   gastrojejunostomj, 

156 
injuries  of,  enterectomy  indicated  in,  351 
enterorrhaphy  in,  338-340 

omental  grafts  following,  340 
results  of,  340 
intussusception,  367-370 
after-treatment  of,  368 
Barker's  operation  for,  368 
chronic,  368 

Coffey's  operation  for,  368-370 
reduction  of,  367,  368 
kinking  of,  Coffey  operation  for,  374 

.following  jejuno8tomy,  343 
length  of,  319,  320 
obstruction   of.     See  Intestinal   obstmc- 

tion. 
operations   on,   avoidance   of  contraction 
of  opening  in,  334,  335 
drainage  in,  335 


Intestine,  small,  operations  on,  duodenal,  340, 
341 
enterectomy,  351-369 

end-to-end     anastomosis     following, 

353-364 
end-to-side     anastomosis     following, 

367 
indications  for,  351 
Klapp  's  method  of  closure  f ollowing, 

353 
lateral    anastomosis    foIlowing,    364- 

367 
purse-string   method   of  closure   fol- 

lowing,  353 
technic  of,  351-353 
enterostomy,  344-351 

after-treatment  of,  347,  348 

closure  of  fecal  fistula  after,  349-351 

closure  of  opening  in,  349 

complications  of,  346,  347 

failure   of   artificial    anus    to    func- 

tionate  after,  348,  349 
for  draining  the  intestine  above  the 
site  of  obstruction,  accompanied 
by  enterectomy,  346 
for  gangrene,  346,  347 
indications  for,  344 
simple,  S44-346 
enterotomy,  336 
healing  of  wounds  in,  335 
jejunostomy,  341-344 
after-treatment  of,  343 
complications  of,  343 
indications  for,  341 
Maydl  's  method  of ,  342,  343 
Mayo  's  method  of ,  341,  342,  343 
results  of,  343,  344 
needles  for,  331 
prevention  of  contamination  of  opera- 

tive  field  in,  329,  330 
prevention  of  gangrene  in,  331 
prevention  of  hemorrhage  in,  330,  331 
suturin^  in,  331-334 
underlying  principles  of,  329 
perforation   of,    following   operation   for 
intestinal  obstruction,  372 
operations  for,  336-340 
resection  of,  effect  of,  327,  328 
resistance  at  ends  of,  320 
size  of,  320 
surgical  anatomy  of : 

effect  of  exten8ive  resections,  327,  328 
intestinal   localization,   317-327 
position  of  small  intestinal  loops,  317 
relative   functional   value   of   jejunum 

and  ileum,  327 
visceral  attachment  of  the  iiesenterv, 
327 
suturing  of.     See  Enterorrhaphy. 
thickness  of ,  320 
valvulae  conniventes  of,  320 
stricture  of,  enterectomy  in,  351 
tuberculosis  of,  enterectomy  in,  351 
tumors  of,  enterectomy  indicated  in,  351 
viable,  characteristics  of,  132 
Intra-abdominal    fascia.      See    Transversalis 

fascia. 
Intra-abdominal  injuries,  indications  in,  335, 
336 
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Intra-abdominal  presgure  in  hemia  cauaation,  , 
8,  9 
prevention  of,  10 
Intraperitoneal  abscess,  indications  in,  478 

opera  ti  ve  treatment  of,  495-498 
Intraperitoneal  bladder  hemia,  66,  67 
Intraperitoneal  fistula,  closure  of,  351 
Intraperitoneal  hemia  of  uterus,  70 
Intrarenal  hemorrhage,  complicating  nephrec- 
tomy,  617,  618 
nephro8tomy  in,  605,  606 
Intratracheal  anesthesia  in  operation  for  ab- 
scess  of  liver,  239,  240 
for  diaphragmatic  hemia,  110,  111 
Intra-urethral  cutting  operations  on  the  pros- 
tate, Goldschmidt  *8,  706 
Toung^s  punch,  704-706 
Intravenous  infusion  foIlowing  operation  for 

diffuse  peritonitis,  489 
Intussusception,  367-370,  431,  432 
after-treatment  of,  368 
Barker'8  operation  for,  368 
chronic,  368 

Coffey's  operation  for,  368-370 
enterectomy  indicated  in,  351 
indications  for  operation  in,  432 
reduction  of,  367,  368 
treatment  of,  432 
Invagination,        complicating       enterostomj, 

347 
*  *  Invaginations  Verlagerung/ *  in  oblique  in- 

guinal  hcrnia,  35 
lodin,  local  application  of,  in  stricture  of  the 

rectum,  562 
lodin   disinfection  of  skin   in   appendectomj, 
452 
in  bladder  operations,  722 
in  hemia  operations,  16,  17 
in  operation  for  acute  peritonitis,  479 
in  prosta tectomy,  680 
lodoform  gauze,  use  of,  for  enlarged  spleen, 

315 
Irrigation.     See  also  Lavage. 
colonic,  381 

in  diffuse  peritonitis,  481 

in    paralytic    ileus    following    appendec- 

tomy,  469 
in  sigmoidovesical  fistula,  544 
in    tympanite8    complicating    peritonitis, 
491 
following  appendectomy  in  appendicitis  with 

localized  abscess,  463 
following  8plenotomy   for   cysts  of  spleen, 

31  a 
in  diffuse  peritonitis,  results  of,  493 
of  bladder,   eontinuous,   following   Voung^s 
punch  operation,  705,  706 
following  operations  on  the  bladder,  747, 

748 
following  pro8tatectomy,  714 
preceding  partial  cystectomy,  735 
of    bowels,    following    operation    for    anal 

fistula,  539 
of  colon,  preceding  operation  for  anal  fis- 
tula, 533,  534 
with  zoolak  and  subnitrate  of  bismuth  in 
hemorrhagic  colitis,  425 
of    stomach,    follovving   colonic    reconstruc- 
tion,  397,  399 
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Irrigation,    rectal,    following    operation    for 
rectovaginal  fistula,  545 
following  Whitehead  operation  for  hemor- 
rhoids,  554 
Irrigation    treatment    of    diffuse    peritonitis, 

481,  482 
Ischiorectal  abscess,  525-528 
after-treatment  of,  527,  528 
anatomical  consideration  of,  525,  526 
complicating      Whitehead      operation      for 

hemorrhoids,  554 
indications  in,  525 
operative  treatment  of,  526 
causes  of  failure  of,  527 
dangers  and  diflficulties  of,  527 
8ymptoms  of,  525 
Ischiorectal  fossa,  526 
IsraeFs  operation  for  movable  kidney,  597 

Jaboulay  's  gastroduodenostomy,  166 
Janeway's  method  of  gastroscopy  for  diag- 
nosiš  of  new  growth8  of  stomach, 
204 
Jaundice,  choledochotomy  in,  259 

chronic,  following  cholecy8tectomy,  259 
hemorrhage  in,  262 
in  pancreatitis,  272 
Jejunostomy,  341-344 
after-treatment  of,  343 
complications  of,  343 
follovving  operation  for  perforation  of  the 

duodenum,  337 
indications  for,  341 
Maydrs  method  of,  342,  343 
Mayo  's  method  of ,  341,  342,  343 
results  of,  343,  344 
Jejunum,    anastomosis    of    gall-bladder   with, 
262 
anastomosis  of  stomach  with.     See  Gastro- 

,iejunostomy. 
anomalies  of,  328 
development  of,  441,  442 
diagnostic    rontgenography    of    lesions    of, 

217 
importance  of,  compared  with  ileum,  327 
localization  of,  317,  318 
peptic    ulcer    of,    following    gastrojejunos- 

tomy,  155,  156 
peritoneal  relations  of,  139 
Jianu  's  method  of  ga8trostomy,  186 
Jonnesco's  operation  for  movable  kidney,  597 
Judd^s  incision  for  exposure  of  the  ureters, 
625 

Kader  method  of  gastrostomy,  184 

Kammerer's    method    of    operation    in    hour- 
glass  stomach,  170,  171 

Kangaroo  tendon  for  suturing  in  hemia  op- 
erations, 19 

Kausch  's  procedure   for   anastomosis   of   the 
panoreas  and  intestine,  293 

Keetley-Torek    operation    for    non-descended 
testis,  57 

Kelly  's  method  of  cy8to8tomy,  727,  728 
of  uretorectomy,  637 

Kenyon   and    Poors   suction    apparatus,   450, 
451 

Keye8*  method  of  controlling  hemorrhage  in 
prostatectomy,  688 
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Kidney,  abscess  of,  treatment  of,  495 
blood-8upply  of,  580,  581 
ealculus  in.    See  Renal  calculus. 
capsule  of,  582 
collateral  circulation  after  decapsulation  of, 

605 
diagnostic  rontgenographj  of,  651 

calcareous  glands  differentiated  in,  654 
eiamination  of  kidnejs  and  ureters  in,  b^ 

means  of  injection,  660 
ezamination  of  ureters  in,  657 
renal  calculi  in,  651 
hilum  of,  580 
infection  of,  due  to  rupture  of  pelvirectal 

abscess,  531 
opera tions  on: 

decortication,  598,  599 
nephrectomy,  609-614 
abdominal,  616,  617 
choice  of  procedure  for,  609,  610 
dangers  of,  617,  618 
eitracapsular,    primarj    lumbar    com- 

plete,  610-614 
for  malignant  growth8,  615,  616 
indications  for,  609 
subcapsular,  614,  615 
nephrolithotomy,  599-605 

experimental  findings  in,  605 
technic  of,  600-604 

in  apparentlj  normal  kidne^s,  600- 

604 
in  hydronephrosi8,  604 
in  infected  kidneys,  604 
in  perinephritic  lipomatosis,  604 
nephrorrhaphjr  or  nephropexy,  592-598 
additional  procedures  with,  598 
aim  of,  593 

Albarran  's  method  of ,  594-596 
by  sutures  througb  the  parenchjma,  596 
choice  of  procedure  for,  597,  598 
contra-indications  to,  592,  593 
indications  for,  592 
Israers  method  of,  597 
Jonnesco^s  method  of,  597 
Narath^s  method  of,  597 
results  of,  598 

technic  of  (fidebohls),  593,  594 
Vogers  method  of,  597 
nephrostomj,  605-609 
indications  for,  605 

technic  of ,  in  calculous  anuria,  605, 606 
in  pyonephrosis,  606-609 
operative  expo8ure  of ,  by  abdominal  trans- 
peritoneal  method,  582,  583 
by  lumbar  route,  583-592 

anatomical  considerations  in,  583,  584 
preliminary  measures  for,  584,  585 
through    horizontal    or    transverse    in- 

cision,  591,  592 
through  longitudinal  incision  (Simon), 

585,  587 
through  lumbar  ob}ique  incision  (Berg- 

mann-lsrael),  587-591 
through  trap-door  incision  of  Barden- 

heuer,  592 
through   triangular  incision  of  Konig, 

592 
through  T-shaped  incisions,  592 
pedicle  of,  580,  581 


Kidney,  pelvis  of,  operations  on,  plastic,  621- 
623 
plication,  621,  622 
ureteropyeloplasty,  622 
ureteropyelo8tomy,  622,  623 
pyelotomy  or  pyelithotomy,  618-621 
technic  of,  619-621 
size  and  position  of,  577,  578 
visceral  relations  of,  578-580 
Kinks  of  the  intestine,  432 
following  jejuno8tomy,  343 
8ymptom8  of,  432 
treatment  of,  432,  433 
Kirschner^s     operation     for     non-descended 

testis,  57 
Klapp'8  method  of  closure  following  enterec- 

tomy,  353 
Knee-chest  posture  for  rectal  examination,  513 
Kocher  incision  in  cholecystostomy,  249 
Kocher^s  method  of  gastrojejunostomy,  154 
of  gastro8tomy,  186 
of  partial  gastrectomy,  179 
Kocher 's    *  *  Verlagerungs    Methode"    in    in- 

guinal  hemia,  17,  34-36 
Konig 's  triangular  incision   for  ezposure  of 

the  kidney,  592 
Kouwer'8  method  of  8plenopexy,  315 
Krause^s  operation  for  pruritus  ani,  566,  567 
KiimmePs  gastroduodenostomy,  166 
Kiimmers  operation  for  movable  kidney,  596 
Kiister^s  hemia,  62,  63 

Labor,  injuries  to  pelvic  fascia  during,  lead- 

ing  to  hemia,  126,  127 
Lacerations    of    pancreas,    complications    of, 
278 
indications  in,  275,  276 
mortality  in,  279 
operative  technic  in,  276-278 
of  small  intestine,  enterorrhaphy  in,  338- 
340 
omental  grafts  following,  340 
results  of,  340 
Lamberfs   method   of   treating  cardiospasm, 

191 
Lane  kink,  404 

Coffey  operation  for,  374 
Langenbeck^s    method    of    treating    non-de- 
scended testis,  55,  56 
Lanz^s  operation  for  non-descended  testis,  56 
Laparotomy,  hemia  following,  111,  112 
in  duodenal  ulcer,  215 
in  gluteal  and  sciatic  hemia,  108 
in  obturator  hemia,  107 
in  pyloric  obstruction  in  infants,  213 
La  Plače  forceps,  .'i64 
La  PIace's  method  of  end-to-end  anastomosis, 

364 
Lardennois  and   Okinczye's  method   of  ceco- 

sigmoidostomy,  416 
Large  intestine.    See  also  Colon. 
hernia  of,  72-79 
sliding,  72-75 
treatment  of,  77-79 
varieties  of,  76,  77 
Lateral  intestinal  anastomosis,  avoidance  of 
contraction  of  opening  in,  334, 
335 
by  elastic  ligature,  366,  367 
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Lateral    intestinal    anastomosis,    b^    Murphj 
button,  367 
by  suture,  364-366 

Willard  Bartletfs  method  of,  365,  366 
guturing  in,  332 
Lateral  ventral  hernia,  105 
**Laterale  Verlagenings  Methode"  in  oblique 

inguinal  hernia,  35 
Latissimus  dorsi  muscle,  583 
Laugier'8  hernia,  94 

Lavage,  following  appendectomy  in  appendi- 
citis  with  diffuse  peritonitis,  464 
gastric,  following  colonic  reconstruction,  400 
following  gall-stone  opera tions,  263 
following  operation  for  peritonitis,  490 
in  acute  peritonitis,  476 
in  regurgitant  vomiting,  155 
preceding  operation  for  acute  peritonitis, 

479 
preceding  operations  on  the  stomach,  141 
of  bladder,  following  litholapaxy,  730 

preceding  operations  on  the  bladder,  721 
of  kidney,  following  nephrostomj  for  pyo- 
nephrosis,  608 
Leakage  from  the  stump  following  appendec- 

tonijr,  465 
Lembert  suture,  332,  333 
Lesser  curvature  of   the  stomach,  ulcers  of, 

157-159 
Leukocyte  count,  diagnostic  value  of,  478 
Levator  prostata?,  696 
Ligature  material  in  hernia  operations,  18 
Ligature  operation  for  internal  hemorrhoids, 
550-552 
after-treatment  of,  552 
LillienthaPs  method  of  ureterectomy,  637 
Linea  alba,  hernia  of,  101-105 
surgical  anatomjr  of,  101-104 
treatment  of,  104,  105 
Lipoma,  retroperitoneal,  509 
Lipomatosis,     perinephritic,    nephrolithotomj 

in,  604 
Utholapaxy,  728-731 
complications  of,  730 
dangers  of,  730 
indications  for,  729 
instruments  for,  728 
preparation  for,  729 
results  of,  730,  731 
technic  of,  729,  730 
Lithotomy  position  for  rectal  ezamination  and 

operation,  513 
Littre's  hernia,  129 
Liver,  abscess  of,  amebic,  237 

operative    treatment    of,    by    abdominal 
route,  238,  239 
by  route  through   the  abdominal  wall 

and  pleura,  241-243 
by  transpleural  route,  239-241 
general  principles  of,  237,  238 
prognosis  of,  244 
pyogenic,  237 
treatment  of ,  495 
actinomycosis  of,  244 

cirrhosis  of,  indications  and  contra-indica- 
tions  in,  245,  246 
operations   for    (epiplopexy),   Schiasfli^s, 
246,  247 
modilied,  247 


Liver,    cirrhosis    of,    operations    for    Talma- 
Morison,  246 
diagnostic  run^enography  of  lemons  of,  224 
echinococcus  cyst  of ,  244 
complications  of,  244 
diagnosis  of,  244 
prognosis  of ,  245 
operations  for: 

evacuation,  244,  245 
estirpation  of  sac,  245 
gumma  of,  244 

in(?ications  for  operation  on,  235 
injuries  of,   crushing,   indications  in,  236, 
236 
operative  technic  in,  236,  237 
mortality  in  operations  for,  237 
open  (štab  and  gunshot  wounds),  237 
instruments  required  for  operations  on,  235 
tuberculosis  of,  244 
tumors  of,  247,  248 
Local    anesthesia    for    cauterization    of    the 
prostate,  702 
for  divulsion  of  anal  fissure,  523 
for  enterostomy,  344 
for  gastro8tomy,  182 
for  hernia  operations,  15,  16 
for  herniotomy,  132 
for  local  treatment  of  anal  fissure,  523 
for  Lynch's  operation  for  pruritus  ani,  567 
for  operation  for  acute  peritonitis,  479 
for  anal  fistula,  534 
for  cryptitis,  570 
for  injuries  of  the  stomach,  142 
for  superficial  abscess  of  the  anus  or  rec- 

tum,  524,  525 
on  the  bladder,  722 
for  Young's  punch  operation,  706 
Loretta  method  of  pylorodiosis,  164 
Lowenstein's  method  for  rectovaginal  fistula, 

545 
Lower's  method  of  controlling  hemorrhage  in 

prostatectomy,  688 
Lumbar  eztracapsular  nephrectomy,  complete, 

technic  of,  610-614 
Lumbar  fascia,  583 
Lumbar  hernia,  113 
treatment  of,  113 
Lumbar  incisions  for  exposure  of  kidney,  583- 
592 
anatomical  considerations  in,  583,  584 
Bardenheuer 's  trap-door,  592 
horizontal  or  transverse,  591,  592 
Konig's  triangular,  592 
longitudinal,  585,  587 
oblique,  587-591 

preliminary  measures  for,  584,  585 
T-shaped,  592 
Lunettes,  324 
Lymphatic  absorption,  485 
Lymphatics  of  stomach,  137-139 

extension  of  carcinoma  by,  172,  173 
Lymphosarcoma,  retroperitoneal,  509 
Lynch-Draper  method  of  removal  of  flrst  por- 

tion  of  the  colon,  393-397 
Lynch  proctoscope,  516 
Lynch's  method  of  colostomy,  412,  413 
of  determining  the  fistulous  tract,  534 
of  excision  of  the  rectum,  560 
of  introducing  the  proctoscope,  516 
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Ljnch^s  method  of  opening  the  bowel  after 
colo8tomy,  410 
of  treating  cryptiti8,  569 
of  treating  prolapse  of  rectum  of  first  de- 

gree,  556,  557,  558 
of  treating  prolapse  of  the  rectum  of  the 
second  and  third  degree  (recto- 
pexy),  560 
Lynch  's  procedure  in  pruritus  ani,  567,  568 

Malarial  hypertrophy  of  the  spleen,  gplenec- 

tomy  indicated  in,  300 
Maldescended  testis,  anatomy  of ,  54 
indications  for  operation  on,  55 
treatment    of,    55-61.      See    also    Nonrde- 

scended  testis, 
varieties  of,  51,  52 
Malf ormations  of  colon,  380 
of  rectum,  518-521 
treatment  of,  521 
Malignant  tumors.    See  also  Tumors. 
in  non-descended  testis,  55 
of  cecum  and  colon,  elemental  reconstruc- 

tion  of  colon  indicated  in,  391 
of  kidney,  nephrectomy  for,  615,  616 
of  pancreas,  286 
of  prostate,  indications  in,  671 
of  transverse  colon,  400 
Marsupialization  of   pancreatic   cy8t8  in  one 
stage,  281,  282 
in  two  stages,  280,  281 
Marweders    incision    for    operations   on   the 

cardia,  180 
Marwedel'8  method  of  gastro8tomy,  185 
Maryland'8  substitute  for  intestinal  clamps, 

330 
Matthew8 '  procedure  for  ligature  treatment  of 

internal  hemorrhoids,  552 
MaunselPs  method  of  end-to-end  anastomosis, 

353-355 
Maury   twine   suture,   gastrojejuno8tomy   by, 

154 
Mayo  incision  for  8plenectomy,  301 
Mayo  method  of  ga8tro.jcjunostomy,  151 

of  jejuno8tomy,  341,  342,  343 
Mayo  operation  for  umbilical  hernia,  99,  100 
McBurney's  operation  of  duodenocholedocho- 

tomy,  260 
McBurney^8  point,  449 
McCarthy  cy8toscope,  703 
McGraw    elastic    ligature,    gastrojejunostomj 

by,   154 
Mechanical  ileus,  427-431 
čase  of,  428  430 

complicating  appendectomy,  468,  469 
due  to  peritonitis,  484 
indications  in,  428 
8ymptoms  of,  428 
treatment  of,  430,  431 
Meckers  diverticulum,  328 
exci8ion  of,  328,  329 
formation  of,  520 
Median   abdominal  incision   for  expo8ing  the 

iirotors,  625 
Median  porineal  prostatectomy,  700 
Mcga    colon.    »line^ostic    r()ntgenography    of, 

220 
Melona    following    operation    for    acute   pan- 
creatitis,  270 


Membranous  colitis,   ileostomj   indicated   in, 

418 
Membranous  enteritis  of  end  of  colon,  ileos- 

tomy  indicated  in,  418 
Mesenteric  thrombosis,  enterectomy  indicated 
in,  351 
following  appendectomy,  469 
Mesenteriolum,  446 
Me8entery,  bleeding  from,  375,  376 
chyle  cyst8  of,  376 
extirpation  of,  376 
incision  and  drainage  of,  376 
direction  of,  when  stretched,  324,  326 
general  va8cularity  of,  320,  321 
hemorrhage  from,  in  appendectomy,  465 
injuries  of,  375,  376 
ligation  of,  in  appendectomy,  454 
loops  of  vessels  of,  321-323 
operations  on,  375,  376 
pelvic  fold  of ,  identification  of,  327 
tabs  of  fat  from,  324 
thickness  and  translucency  of,  324 
tumors  of,  508 
twist8  of,  326 

visceral  attachment  of,  327 
Methylene    blue    method    of    determining    a 

fistulous  tract,  534 
Mikulicz  incision  for  ga8trectomy,  180,  181 
Mikulicz  operation  on  the  intestines,  370 
Mikulicz  pyloropla8ty,  165,  166 
Mized  peritoneal  infections,  502 
Monk'8  method  of  identification  of  the  pelvie 
fold  in  the  mesentery,  327 
of  localization  of  the  terminal  ileum,  326, 
327 
Monolocular  interstitial  hernia,  62 
Morgagni,  columns  of,  547 

crypt8  of,  inflammation  of.     See  Cryptiti8. 
semilunar  valves  of,  547 
Morphin,    use    of,    following    appendectomj, 
462,  464 
following  clamp  and  cautery  operation  for 

hemorrhoids,  552 
following  colonic  reconstruction,  400 
following    ligature    operation    for    hemor- 
rhoids, 552 
following  operation  for  anal  fistula,  540 
following  Whitehead  operation  for  hemor- 
rhoids, 554 
in  peritonitis,  474,  475 
in  tympanit€8  complicating  peritonitis,  491 
preceding  operations  on  the  bladder,  722 
preceding  prosta tec to my,  680,  714 
preliminary  to  anal  fistula,  534 
Morris*  double  incision  for  nephrectomy  for 

malignant  gro\vth8,  616 
Moschcowitz  method  of  treating  prolapse  of 

the  rectum,  560 
Mo8chcowitz    operation    for    femoral    hernia, 
87-93 
dangers  and  difficulties  of,  93 
results  of,  93,  94 
for  hernia  of  the  linea  alba,  104,  105 
for  prolapse  of  the  rectum,  122-124 
results  of,  124,   125 
Mouth,  čare  of,  following  operation  for  peri- 
tonitis, 490 
Movable    kidnev,    Albarran'8    operation    for, 
594-597 
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Movable  kidney,  choice  of  methods  for,  597, 
598 
Narath'8  opera tion  for,  597 
operative  treatment  of,  592-598.     See  also 
Nephrop€xy. 
addition)iI  measures  in  conjunction  with, 

598 
aim  of,  593 

contra-indications  to,  592,  593 
indications  for,  592 
Israers  method  of,  597 
Jonnesco^s  method  of,  597 
results  of ,  598 
suspension    by    sutures    through    paren- 

chyma,  596 
technic  of  (Edebohls),  593,  594 
Vogers  method  of,  597 
Movable  spleen,  acute  torsion  of  pedicle  in, 
splenectomj  in,  307,  308 
aplenectomj  in,  299,  306,  307 
8plenopexy  in,  314 
Moynihan  method  of  partial  gastrectomj,  179 
Mucous  cvsts  of  the  cecum,  427 

čase  of,  427 
Multiple  polvposis,  of  colon,  435 

of    rectum    and    sigmoid,    colostomj    indi- 
cated  in,  414 
ileo8tomy  indicated  in,  418 
Mumps,    metastatic    involvement    of    non-de- 

sccnded  testis  in,  55 
Murphy  button,  cholecystentero8tomy  by,  261 
end-to-end  anastomosis  by,  363,  364 
ga8trojejuno8tomy  by,  154 
lateral  anastomosis  by,  367 
Murphy  drip,  489,  490 
use    of,    folIowing    colonic    reconstmction, 
397,  399 
following  gall-stone  operations,  262 
Murphy  method  of  drainage  in  diffuse  peri- 
tonitis,  483 
results  of,  493 
Murphy  proctoclysis  following  operations  on 

the  bladder,  746 
Murphy  purse-string  suture,  363 
Muscle  atrophy  follovving  appendectomy,  465 
Muscle  rigidity  as  a  diagnostic  sign,  478 
Myoma  of  the  intestinal  tract,  572 

Narath  's  operation  for  movable  kidney,  597 
Nausea,   following   operation   for   peritonitis, 

490,  491 
Necrotic  pancreatitis,  270 
Needlcs,  for  intestinal  operations,  331 
Neoplasms.    See  also  Tumors. 

of    cecum,    diagnostic    rontgenography    of, 

220 
of    colon,    diagnostic    rontgenography    of, 

221 
of    esophagus,    diagnostic    rontgenography 

of,  197 
of  stomach,  diagnostic  rontgenography  of, 
203 
gastroscopy  in  diagnosis  of,  204 
operability  of,  206 
Nephrectomy,  609-614 
abdoniinal,  616,  617 
choice  of  procedure  for,  609,  610 
combined  lumbar  and  abdominal,  615 
dangers  of,  617,  618 


Xephrectomy,  extracapsular,  primary  lumbar 
complete,  610-614 
for  malignant  grovrths,  615,  616 
indications  for,  609 
partial,  609,  610 
subcapsular,  614,  615 
ureterectomy  combined  with,  635-637 
Nephritis,    decortication    of   kidney    in,    598, 
599 
hernia  operations  contra- indicated  in,  14 
Nephrolithotomy,  599-605 
experimental  findings  in,  605 
technic  of,  600-604 

in  apparently  normal  kidneys,  600-604 
in  hydronephrosis,  604 
in  infected  kidneys,  604 
in  perinephritic  lipomatosis,  604 
Nephropexy,  592-598 

additional  procedures  with,  598 
aim  of,  593 

Albarran^s  method  of,  594-596 
by  suture  through  parenchyma,  596 
choice  of  procedure  for,  597,  598 
contra-indications  to,  592,  593 
indications  for,  592 
Israel's  method  of,  597 
Jonnesco  *s  method  of ,  597 
Narath 's  method  of,  597 
results  of,  598 

technic  of  (Edebohls),  593,  594 
Vogers  method  of,  597 
Nephrorrhaphy,    592-598.     See   also   Nephro- 

pexy. 
Nephrostomy,  605-609 

bilateral,  preceding  total  cystectomy,  743 
indications  for,  605 

technic  of,  in  calculous  anuria,  605,  606 
in  pyonephrosis,  606-609 
Nephrotomy.     See  Nephrolithotomy. 

experimental  work  in,  605 
Nephro-ureterectomy,  635-637 
Neurasthenia  complicating  enterostomy,  347 
Nevus  tumors  of  the  rectum,  573 
New  growth8.    See  Neoplasms  and  Tumors. 
Nicoirs  pyroplasty,  166,  167 
Nitrou8-oxid-ether    anestliesia    for    operations 

on  the  bladder,  722 
Nitrou8-oxid-oxygen  anestliesia  for  operations 
on  the  bladder,  722 
for  suprapubic  prosta tectomy,  680 
Non-descended  testis,  anatomy  of,  52-54 
indications  and   reasons  for  operating  on, 

54,  55 
interstitial  hernia  and,  61 
treatment  of: 

Beck'8   necktie   operation,   57 
Bevan'8  operation,  57-61 
Keetley-Torek  operation,  57 
Kirschncr's  operation,  57 
Tjangenbeck  's  method,  55,  56 
Lanz's  operation,  56 
lengthening  vas  deferens,  56 
orchidectomv,  56 

replacement  within  the  abdomen,  56 
Schiiller's  operation,  56 
Starr's  operation,  57 
varieties  of,  51 
Novocain,  use  of,  preceding  local  applications 
for  anal  fissure,  523 
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Novocain  anesthesia  for  cjstostomj,  728 
for  Lynch*8  operation  for  pruritus  ani,  567 
for  operations  on  the  bladder,  722 
for  Young'8  punch  operation,  706 

Obliqiie  inguinal  hemia,  complicated  hj  hy- 
drocele,  49-51 
treatment  of,  50,  51 
varieties  of ,  50 
complicated    by    imperfect   descent   of   the 
testis,  51-61 
anatomical  varieties  of,  51,  52 
indications  and  reasons  for  operating  in, 

54,  55 
treatment  of : 

Beck'8  necktie  operation,  57 
Bevan^s  operation,  57-61 
Keetlej- Torek  operation,  57 
Kir8chner'8  operation,  57 
Langenbeck^s  method,  55,  56 
Lanz'8  operation,  56 
lengthening  of  vas  deferens,  56 
orchidectomy,  56 
replacement  of  testis  within  abdomen, 

56 
Schiiller's  operation,  56 
8tarr*s  operation,  57 
congenital,  46-48 

anatomy  and  pathogenesis  of,  46,  47 
treatment  of,  47,  48 
coverings  of,  9,  84 
encjsted,  49 
inf  antile,  49 
interstitial,  61,  62 

inguinosuperficial,  62,  63 
interparietal,  63,  64 
properitoneal,  64-66 
into  the  funicular  process,  48 
of  appendii,  70-72 
of  bladder,  66 

treatment  of,  67,  68 
varieties  of,  66,  67 
of  fallopian  tube,  69 
of  large  intestine,  72 
sliding,  72-75 
treatment  of,  77-79 
varieties  of,  76,  77 
of  ovary,  68,  69 

treatment  of,  69 
of  ureter,  68 
of  uterus,  70 
operation  for,  25-41 

accidental  dangers  and  difficulties  in: 
chronic  inflammatory  BweUings,  39 
division  of  vas  deferens,  37 
incomplete  hemostasis,  37 
injury  of  bladder,  38 
injury  of  deep  epigastric  vessels,  38 
injury  of  external  iliac  vessels,  38,  39 
injury  of  intestine,  38 
injury  of  sper matic  artery,  37 
injury  of  spermatic  cord,  37 
ligation  of  intestine  within  the  ligature 

of  the  sac,  38 
slipping  of  ligature,  38 
Andrews',  28-34 
Bassini^s,  25,  26 
causes  of  failure  of,  39 

badly  selected  operation,  40 


Ob]ique  inguinal  hornia,  operation  for,  causes 
of  failure  of,  failure  of  removal 
of  sac,  39 
incomplete  isolation  of  the  sac,  39 
injudiciousIy   selected  suture  material, 

40 
slipping  of  ligature,  39 
wound  infection,  41 
Coley's,  26 

Ferguson-Coley,  27,  28 
Halsted^s,  26,  27 
in  the  female,  34 
Kocher's,  35,  36 
results  of,  41 
Wolfler's,  27 
postoperative  course  and  complications  of : 
intestinal  obstruction,  37 
postoperative  fever,  36 
postoperative    pneumonia    or    bronchitis, 

36 
retention  of  urine,  36 
tympanites,  36 
wound  infection,  36,  37 
recurrence  of,  39-41 
surgical  anatomy  of,  20-25 

aponeurosis   of    extemal   oblique   muscle 
and    its    contingent    stnictures, 
20.  21 
cremaster  muscle  and  cremasteric  fascia, 

22 
deep  epigastric  artery,  23 
intemal   oblique   and    transversalis   mus- 
cles  and   conjoined   tendon,   21, 
22 
Pouparfs  ligament,  23 
skin,    subcutaneous    fat,    and    superficial 

fascia,  20 
spermatic  cord,  22,  23 
transversalis     fascia,     interna!     inguinal 
ring,  properitoneal  fat,  and  peri- 
toneum,  23-25 
Oblique  lumbo-iliac  incision  for  exposing  the 

ureters,  624,  625 
Obstipation  complicating  operation  for  intes- 
tinal obstruction,  372 
Obstructed  hernia,  128 

Obstruction,    intestinal.      See    Intestinal    ob- 
struction. 
pyloric.     See  Pyloric  obstruction. 
Obturator  artery,  avoidance  of  injury  to,  in 
operation  for  femoral  hernia,  91 
Obturator    canal,    diagrammatic   cross-section 

of,  6 
Obturator  hernia,  surgical  anatomy  of,   106, 
107 
treatment  of,  107 
Occlusion  of  the  pyloru8,  in  gastric  ulcer,  159, 
160 
indications  for,  160 
methods  of,  160-162 
Ochsner  treatment  in   acute  peritonitis,  476, 
477 
in  diffuse  peritonitis,  492 
results  of,  492 
Old    age,    hernia   operations   contra-indicated 

in,  14 
Olive  oil,  use  of,  in  intestinal  operations,  329 
Omental  grafts  following  suture  of  intestine, 
340 
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Omental  hemorrhage,  375 

in  acute  appendicitis  with  abscess,  459 
Omentum,  injuries  of,  375 

following  appendectomj,  465 
operation  on,  375 

prolapsed,  treatment  of,   in   An(lrew8'  op- 
eration for  hemia,  29-31 
use  of,  for  repair  of  defects  in  small  in- 
testine,  507 
Omphalectomv,  for  umbilical  hemia,  99 
Operating  table  for  operations  on  the  biliarj 

passagcs,  249 
Opium,  use  of,  following  ligature  operation 
for  hemorrhoids,  552 
following  operation  for  anal  fistula,  540 
following  Whitehead  operation  for  hemor- 
rhoids, 554 
Opium   treatment   of    acute   peritonitis,   474, 

475 
Oral   asepsis,    following   operation    for    peri- 
tonitis, 490 
preceding  operations  on  the  stomach,  141 
Orchidectomy  in  non-descended  testis,  56 
Oudin  high-f  requency  current  in  treatment  of 

vesical  neoplasms,  745,  746 
Ovary,  hernia  of,  68,  69 
treatment  of,  69 

Pada  for  appendicitis  operations,  451 
Pagenstecher   thread    for   suturing   in   hernia 

operations,  19 
Pain  in  crvptitis,  568,  569 

in  fissure  of  the  anus,  521,  522 
in  ischiorectal  abscesa,  525 
Pancreas,  acute  inflammation  of,  267-270 
complications  of,  270 
indications  in,  267,  268 
mortality  in,  270,  271 
operative  technic  in,  268-270 
ehronic     inflammation     of,     mortalitj     in, 
275 
of  head  of,  271,  272 

cholecystentero8tomy   in,   272-274 
cholecystoatomy  in,  274 
choledochotoniy  in,  274,  275 
of  tail  and  bodv  of,  271 
eontusions  and  lacerations  of,  complications 
of,  278 
indications  in,  275,  276 
mortalitv  in,  279 
operative  technic  in,  276-278 
cysts  of,  complications  of,  280 
extirpation  of,  282 
indications  in,  279,  280 
marsupialization    of,    in   one   stage,   281, 
282 
in  two  stagps,  280,  281 
mortality  in,  282 

R^camier's  niethod  of  treating,  280 
simplo  puncturo  of,  280 
diagnostic    rontgenography    of    lesions    of, 

224 
fistula  of ,  indications  in,  282,  283 
major  surgical  procedures  in: 
incision  of  the  fistula,  284 
pancreaticocholecy8to8tomy,   285 
pancreaticoduodonostomv.  284,  285 
pancreaticogn8tro8tomy,  285 
Wohlgemuth's  treatment  of,  283,  284 


Pancreas,   injuries   of,   complicating   splenec- 
tomy,  308,  309 
relations  of,  276 
resection  of,  278 
sclerosis  of,  271-275 
tumors  of,  286 

classification  of,  286 
mortality  in,  294,  295 
operative  technic  in,  287-294 
Pancreatectomy   in   tumors  of  the  pancreas, 
287-291 
mortality  in,  294 
Pancreaticocholecystostomy   in  pancreatic  fis- 
tula, 285 
Pancreaticoduodenectomy     in     carcinoma     of 

pancreas,  287-289 
Pancreaticoduodenostomy    in    pancreatic    fis- 
tula, 284,  285 
Pancreatitis,  acute,  complications  of,  270 
indications  in,  267,  268 
mortality  in,  270,  271 
operative  technic  in,  268-270 
biliary  fistula?  due  to,  263 
ehronic  interstitial,  271-275 

of  the  head,  cholecystenterostomy  in,  272- 
274 
cholecystostomy  in,  274 
drainage  of  common  bile  duct  in,  274, 

275 
indications  in,  271,  272 
mortality  in,  275 
of  the  tail  and  body,  excision  of  sclerotic 
portion  in,  271 
Pancreato-enterostomy,    Coffey'8    method    of, 

290-294 
*  *  Pantaloon '  *  hernia,  24 
Papilla,   cancer   of,   cholecyBtentero8tomy   in, 
261 
removal  of,  by  transduodenal  route,  261 
Papilloma  of  anus,  rectum  and  colon,  572 

treatment  of,  572 
Paquelin  cautery,  use  of,  in  removing  vesical 

neoplasms,  734 
Paracentesis  vesica?,  723 
Parafiin    injection,   treatment   of   hernia   by, 

12,  13 
Paralytic   ileus,    complicating    appendectomy, 

468,  469 
Paraperitoneal  hernia  of  bladder,  66,  67 

of  uterus,  70 
Paresis,  intestinal,  onterostomv  in,  345 

following    operation     for    intestinal    ob- 
struction,  373 
Partial  cholecy8tectomy,  256 
Partial  gastroctoniy,  174-180 
after-troatnient  of,  179 
results  of,  179,  180 
technic  of,  174-178 

modifications  of,  178,  179 
Partial  prostatoctomy.     Sce  Prostatotomy. 
Parturition,  injuries  to  pelvic  fascia  during, 

leading  to  hernia,  126,  127 
Payr's  operation  of  pyelotoniy,  620,  621 
Pean'8     substitute     for     intestinal     clamps, 

330 
Pe<licle  of  the  kidnev,  580,  581 
Pedunculated  cy8t8  of  the  pancreas,  extirpa- 

tion  of,  282 
Pelvic  ab9cess  in  women,  indications  in,  478 
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•'Pelvic-blovches"   in   diagnostlc   rontgenog- 

raphy,  663 
Pelvic  fascia,  distribution  of ,  527 

injuries  to,  during  labor,  leading  to  hemia, 
126,  127 
Pelvic  fold  in  the  mesentery,  Identification  of, 

327 
Pelvirectal  abscess,  posterior,  528,  529 

anatomical  consideration  of,  528,  529 
indications  in,  528 
operation  for,  529 
8ymptom8  of,  528,  529 
superior  and  posterior,  529-531 
anatomical  considerations  of,  530 
complications  of,  531 
indications  in,  530 
operation  for,  530 

causes  of  failure  of,  530,  531 
Bjrmptoms  of,  529,  530 
Pelvirectal  spaces,  528,  529 
Pelvis,  general  anatomj  of,  115,  116 
Peptic  ulcer  of  the  jejunum,  following  gas- 

trojejunostomy,  155,  156 
Perforating   gastric   or   duodenal  ulcer,    163, 

164 
Perforating  typhoid  ulcer,  337,  338 
Perforating  ulcer  of  the  intestine,  336,  337 
Perforating  vrounds  of  the  stomach,  141 
operation  for,  142,  143 
after-treatment  of,  143 
complications  of,  143 
drainage  in,  143 
Perforation,  intestinal,  due  to  foreign  bodies, 
436 
following    operation    for    intestinal    ob- 

struction,  372 
following  use  of  Murphy  button,  363 
inflamed  hernia  due  to,  128,  129 
operations  for,  336-340 
of  a  hollow  viscus,  indications  in,  478 
of  sigmoid,  due  to  irritation  of  feces,  čase 
of,  425,  426 
Perineal  drainage  of  the  prostate,  707,  708 
Perineal  hernia,  115-127 

into  the  anterior  or  posterior  wall  of  the 

vagina,    125-127 
into  the  anterior  wall  of  the  rectum,  patho- 
genesis  of,  118-122 
treatment  of,  122-125 
into  the  posterior  wall  of  the  urethra,  127 
surgical  anatomj  and  pathogenesis  of,  115- 
117 
Perineal  maldeseended  testis,  52 
Perineal  prostatoctomy,  695-700 
anatomical  points  in,  695-697 
indications  for,  676-679 
in,iury  to  the  rectum  in,  712 
instruments  lor,  697 
median,  700 

position  of  patient  for,  697,  698 
recurrenoc  of  olistriiction  following,  711 
tcchnic  of.  698-700 
Perinopljritic  al>8ce8s,  treatment  of,  495 
Perinophritic  lipomatosis,  nephrolithotomy  in, 

604 
Perinephritis,  nephrolithotomy  in,  604 
Perincum,  relation  of  prostate  to,  695,  696 
Perirenal  fat,  diagnoatic  importance  of,  613 
Perirenal  fatty  capsule,  582 


Peristalsis,    control    of,   following    appendec- 
tomy.  in   appendicitis  with   dif- 
fuse  peritonitis,  464 
in  acute  peritonitis,  474,  476 
diffusion  in  peritoncal   cavity  favored  by, 

486 
faulty,  following  appendectomy,  463 
Peritoneal     abscess    complicating    appendec- 

toray,  467,  468 
Peritoneal  adhesions  in  development  of  intes- 
tinal canal,  443,  446 
Peritoneal  folds,  446 
Peritoneal  sac,  of  hernia,  2 
Peritoneum,  bactericidal  power  of ,  474 

diagnostic  rontgenography  of  lesions  of,  223 
in  ob]ique  inguinal  hernia,  23,  24 
injury  to,  adhesions  following,  504 

complicating  nephrectomy,  618 
operations  on,  471-510.     See  also  Peritoni- 
tis. 
relation  of  bladder  to,  719 
relation  of  stomach  to,  139 
tuberculosis  of,  501,  502 
Peritonitis,  acute,  471-473 

applications  of  heat  and  cold  to  the  ab- 

domen  in,  477 
cathartic  treatment  of,  475,  476 
complicating  acute  appendicitis,  458 
non-operative     and    pre-operative    treat- 
ment of,  473-477 
Ochsner  treatment  of,  476,  477,  479 
operative  treatment  of,  incisions  for,  479, 
480 
indications  for,  477-479 
preparation  of  patient  for,  479 
with  diffuse  peritonitis,  480-494.     See 

also  Peritonitis,  diffuse. 
with  intraperitoneal  abscess,  495-498 
opium  treatment  of,  474,  475 
postural  treatment  of,  475 
acute    diffuse,     complicating    appendicitis, 

459,  460 
chronic,  504 

prevention  of  postoperative  adhesions  in, 

504-506 
treatment  of  adhesions  in,  506-508 
complicating    appendicitis,    indications    in, 

440 
complicating  enterostomv,  347 
complicating    operation    for    intestinal    ob- 

struction,  372,  373 
complicating  pelvirectal  abscess,  531 
diffuse,  after-treatment  of,  481 

appendicitis  with,  after-treatment  in,  464 
drainage  in,  results  of,  493 
Fischer  's  treatment  of ,  493,  494 
indications  in,  478,  479 
irrigation  in,  results  of,  493 
Ochsner  treatment  of,  results  of,  492 
operation  for,  480-484. 
drainage,  482-484 
evisceration  and  entcrostomy,  484 
removal  of  the  exudate,  bv  irrigation, 
481,  482 
by  non-irrigation  methods,  482 
results  of,  491-494 
wound  closure  in,  484 
postoperative  treatment  of,  485-491 
administration  of  fluids  in,  488 
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PeritonitiS)    diffuse,    poatoperative    treatment 
of,   administration  of  fluids  in, 
by  hjrpodermocljrsis,  489 
by  intravcnous  infusion,  489 
by  proctocljsis,  489,  490 
for  vomiting,  490,  491 
posture  and  postural'  drainage  in,  485- 
488 
Torek  treatment  for,  492,  493 
due  to  injurj  to  the  peritoneum.  in  nephrec- 

tomj,  618 
indications  for  operating  in,  335,  336 
postural  treatment  of,  485-488 
progressive    fibrino-purulent,     complicating 

appendicitis,  460 
tuberculouB,  498 
ascitic,  501 

operation  in,  502 
prognosis  in,  503 
cheesj  masses  in,  502 
diagnostic  rontgenography  of ,  223 
fibrous,  501 

general  treatment  of,  499,  500 
in  mixed  infections.  502 
involving  the  fallopian  tubes,  501,  502 
operation  in,  503 
prognosis  in,  503 
medical  treatment  of,  499 
nodular,  503 
occurrence  of,  500,  501 
operation  in,  in  absence  of  fluid,  502,  503 
origin  of,  501 
prognosis  of,  503 
tubercular  varietj  of,  501 
tubereuloiis  fistula  in,  503 
Peroiid  irrigations  in  after-treatment  of  ap- 
pendicitis with  localized  abscess, 
463 
Perozid    of    hydrogen    and    met hy lene    blue 
method   of   determining  a  fistu- 
lous  tract,  534 
Petit,  triangle  of,  113 
Pfannenstiel  incision  for  expo8ing  the  ureters, 

625,  626 
Pharynx,    diagnostic    r(»ntgenography    of    le- 

sions  of,  196 
Phlegmon  complicating  enterostomy,  347 
Phosphaturia    folIowing    bladder    operations, 

747 
Phrenocolic  ligament,  298 
Phrenosplenic  ligament,  298 
Pituitary   extract,   use   of,   in   paralytic   ileus 

follo\ving  appendectomv,  469 
Pituitrin,  use  of,  for  abdominal  distention  fol- 
lovving  bladder  operations,  747 
in  tympanitcs  complicating  peritonitis,  491 
Plastic  operations  for  heruia,  17,  18 
on  the  kidnev  pelvis,  622,  623 
plication,  621,  622 
ureteroplnsty.  022 
ureteropyelostorny,  622,  623 
on  the  pyloni8,  164 

gastroduodenostomv,  164,  166-168 
pylorodiosis,  164,  i 65 
pyroplasty : 

Finney'a  operation,  166-168 

in  hoiir  glass  stomach,  170 
Heineke-Mikiilicz  oporation,   ICo 
Mikulicz'  operation,  165,  1*56 


Plastic  operations  on  the  pylorus,  pyropla8ty, 

Nicoirs  operation,  166 
Plastic  resection  in  diverticula  of  the  bladder, 

738-740 
Pleura,  injury  to,  complicating  nephrectomy, 
618 
in  operating  on  the  kidney,  590 
rupture  of  liver  abscess  into,  239,  241 
Plication  of  the  pelvis  of  the  kidney,  621,  622 
Pneumonia  complicating  prostatectomy,  715 
following  appendectomy,  470 
fol]owing    operation    for    oblique    inguinal 

hemia,  36 
following   operation    for   umbilical   hemia, 
100 
Poggi-Robson  method  of  uretero-uretero8tomy, 

628.  629 
Poliomyelitis,  anterior,  hemia  and,  7 
Polya^s  method  of  occlusion  of  the  pyloru8, 

161 
Polyposis,  multiple,  of  the  colon,  435 

of   sigmoid  and  rectum,  colostomy  indi- 
cated  in,  414 
Postanal  dimple,  573-575 
after-treatment  of,  575 
Lynch'B    method    of    operation    for,    574, 
575 
Posterior  gastrojejunostomy   in   gastroptosis, 
190 
in  hour-glass  stomach,  169 
Posterior  ileocecal  fossa,  446 
Posterior  no-loop  gastro.ie.iunostomy,  146-151 
Postoperative  distention,  hernia  due  to,  111 
Postoperative  fever,   /ollo\ving  operation  for 

oblique  inguinal  hernia,  36 
Postoperative  hemorrhage.     Sce  also  Hcmor- 
rhage. 
following  operation  for  acute  pancreatitis, 
270 
Postoperative    pneumonia.      See    also    Pneu- 
monia. 
following  appendectomy,  470 
following   operation    for   umbilical   hemia, 
100 
Postoperative    vomiting    followi*ng    operation 
for  peritonitis,  490,  491 
hemia  due  to,  111 
Postural  drainage  in  diffuse  peritonitis,  485- 

488 
Postural  treatment  of  acute  peritonitis,  475 
Posture  in  peritonitis,  485-488 
Potash,    permanganate    of,    in    treatment    of 

stricture  of  the  rectum,  562 
Poultices,  use  of,  in  tympanites  complicating 

peritonitis,  491 
Pouparfs  ligament,  23,  80 
division  of,  87 
high  approximation  of,  to  the  pubic  bone, 

86 
suturing  of,  to  ('Ooper^s  ligament,  86 
to  fascia  covering  pectineus  muscle,  86 
Pressure   cabinets,    use   of,   in    operatiim   for 
diaphrajjmatic    herniii,    110,    111 
Prevascular  femoral  hernia,  94 
Prevesical  apace  of  Retzins.  720 
Processus  vajjinalis  ]>oritonei,  46 
abnormalities  of,  47,  IS,  49,  50 
faulty  closure  of,  S 
in  non-descended  testis,  52,  53 
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Procreative  power,  loss  of ,  following  .prosta- 

tectomy,  713 

Proctocly8i8  followinj?  operation  for  peritoni- 

tis,  489 

following  operations  on  the  bladder,  746 

preceding  operations  on  the  bladder,  721 

Proctopexv   in   prolapse  of  the   rectum,  558, 

559 
Proctoscope,  Lvnch,  516 

Tuttle,  515,  516 
Proctoscopjr,  515-518 

in  rectal  stricture,  563 
Proctotomy,    posterior,    in    stricture    of    the 

rectum,  563 
Prolapse  of  the  rectum,  555-561 
complete,  556-561 

of  the  first  degree,  557 

Lynch  method  in,  557,  558,  559 
Tuttle    method    (proctopexy)    in,   558, 
559 
of  second  and  third  degree,  559 
excision  of  the  rectum  in,  560,  561 
obliteration  of  culdesac  (Moschcowitz) 

in,  560 
rectopexy   (Lynch)   in,  560 
congenital,  555 
incomplete,  555 
pathogenesis  of,  118-122 
treatment  of,  122-125 
Properitoneal  fat,  2,  3,  67,  84 

absence  of,  in  oblique  inguinal  hernia,  25 
Properitoneal  hernia,  64-66 

treatment  of,  65,  66 
Prostate,  benign  hypertrophy  of,  causing  ob- 
struction,  669,  670 
carcinoma  of,  indications  in,  679 
cauterization  of,  701-704 
Bottini^s  operation  for,  701 
Chetwood^8  operation  for,  702,  703 
Freudenberg 's  operation  for,  701 
high-frequency,  703,  704 
deveiopment  and  structure  of,  671,  672 
hypertrophy  of .    See  Prostatic  hypertrophy. 
injury  to,  in  divulsion  i  h  anal  fissure,  524 
intra-urethral   cutting   operations   on,    704- 
706 
Goldschmidt 's  method  of,  706 
Young's  punch  operation  for,  704-706 
malignant  tumors  of,  fulguration  for,  710 

prostatectomy  for,  708-710 
obstruction  of.     Sec  Prostatic  obstruction. 
operations  on,  causes  of  failure  of : 

failure  to  recognize  complicating  con- 

ditions,  712,  713 
incomplete  removal  of  obstruction,  711 
injury  to  the  rectum,  712 
loss  of  sexual  or  procreative  power,  713 
persistent  urinary  fistula,  712 
stricture  of  the  vesical  outlet,  711 
urinary  inc»ontinence,  711,  712 
vesical  atony,  713,  714 
dangers  of : 
bronchitis,  715 
cerebral  hemorrhage,  715 
hemorrhage,  714 
pneumonia,  715 
pu]monary  embolism,  715 
shock,  714 
thrombosiS;  715 


Prostate,  operations  on,  dangers  of : 
uremia,  714,  715 
indications  for,  669-671 
pelvirectal  abscess  due  to  infection  of,  529, 

530 
perineal  drainage  of,  for  suppuration,  707, 

708 
relation  of,  to  perineum,  695,  696 
removal  of,   671-700.     See  also  Prostatec- 

tomy. 
tumors  of,  malignant,  fulguration  for,  710 
prostatectomy  for,  708-710 
Prostatectomy,  671-700 

anatomical  points  in,  671-675 
choice  of  operative  method  for,  675-679 
combined  with  cy8tectomy,  744,  745 
dangers  of : 
bronchitis,  715 
cerebral  hemorrhage,  715 
hemorrhage,  714 
pneumonia,  715 
pulmonary  embolism,  715 
shock,  714 
thrombosis,  715 
uremia,  714,  715 
failure  to  recognize  complicating  conditions 

in,  712,  713 
for  malignant  disease  of  the  prostate,  708- 

710 
incontinence  following,  711,  712 
infrapubic,  and  cystotomy,  706,  707 
injury  to  the  rectum  in,  712 
loss  of  sexual  and  procreative  power  follow- 

ing,  713,  714 
median  perineal,  700 
mortality  of,  676-678 
partial.    See  Prostatotomy 
perineal,  695-700 

anatomical  points  in,  695-697 
Instruments  for,  697 
position  of  patient  for,  697,  698 
technic  of,  698-700 
persistent  urinary  fistula  following,  712 
recurrence  of  urinary  obstruction  following, 

711 
stenosis  of  the  vesical  outlet  following,  711 
suprapubic,  679-695 

anesthesia  for,  680,  681 

Fuller  and  Freyer's  method  of,  689,  690 

instruments  for,  679 

preliminary  precautions  in,  679,  680 

Tandler    and    Zuckerkandrs   method    of, 

690-694 
technic  of,  681-689 
two-stage,  694,  695 
vesical  atony  following,  713,  714 
Prostatic  calculi,  differentiation  of,  in  diag 
nostic   rontgenography   of  blad- 
der, 665 
Prostatic  hypertrophy,  anatomic  changes  in, 
671-675 
urinary  obstruction  due  to,  operative  treat- 
ment of,  671-707.    See  also  Uri- 
nary  obstruction. 
Prostatic  obstruction,  669,  670 

due  to  bars  at  the  vesical  neck  or  hyper- 
trophy    at    the    internal    vesical 
sphincter,  701 
mortality  in,  669,  670 
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Prosta  tic  iirethrn,  6Z2 

Prostatism,  diseascH  Icading  to,  679 

mortalitj'  in,  676-678 
Prostatitis,  chronic  intcrstitial,  indications  in, 

679 
Pro8tatotomy,  700-706 

by  cauterization  of  the  prostate,  701-704 
Bottini^s  operation  for,  701 
Chetwood*8  operation  for,  702,  703 
Freudenberg 's  operation  for,  701 
high-frequoncy,  703,  704 
by  intra-uretliral  eutting  operation,  704-706 
Goldschmidfs  method  of,  706 
Young'8  punch  operation  for,  704-706 
Pruritus  ani,  565-i>6S 

Bairs  procedure  for,  565,  566 
Krause^s  operation  for,  566,  567 
Lynch'8  operation  for,  567,  568 
Pseudo-hemice,  7 
P8ychic   depression   in   cases  of  undescended 

testis,  55 
Ptosis  of  cecum,    diagnostic   rontgenographj 
in,  219 
elemental  reconstruction  of  the  colon  in- 
dicated  in,  391 
of  colon,  diagnostic  rontgenography  in,  222 
of  stomach.    See  Gastroptosis.  | 

Pubic  non-descended  testis,  51  ; 

Puboprostatic  ligaments,  721 
Puerperal  infeetions,  acute   peritonitis  origi-    j 

nating  in,  473,  474 
Pulmonary  embolism  following  prostatectomy, 

715 
Pulmonary    thrombosis    complieating    appen- 

dectomy,  469 
Purse-string    method    of     closure     following 

enterectomy,  353 
PuB  tubes,  treatment  of ,  495,  496 
P^elolithotomy.     See  Pyelotomy. 
I^elotoray,  618-621 

technic  of,  619-621 
Pyemia,  complieating  pelvirectal  abscess,  531 

of  the  liver,  237 
Pyleph]ebitis,  complieating  appendectomy,  469 
Pylorectomy     for     gastric     ulcer,     Rodman^s 

method  of,  179 
Pyloric  obstruction  in  infants,  212 
diagnostic  rontgenography  of,  213,  214 
etiology  of,  212 
laparotomy  in,  213 
medical  treatment  in,  213 
surgical  treatment  in,  213 
8ymptoms  of,  213 
Pyloric  occlusion,  for  gastric  ulcer,  159,  160 
indications  for,  160 
methods  of,  160-162 
in  gastroptosis,  190 
in  hemorrhage  from  gastric  ulcer,  163 
Pyloric   stenosis,   proparation   of   patient  for 
operation  in,  141 
gastroduodenostomy  in,   166-168 
pylorodiosis  in,  164.  165 
pyropla8ty  in,  165-168 
Pylorodiosis,  164,  165 
I^loroplasty : 

Pinney's  operation,  166-168,  170 
Heineke-Mikulicz  operation,  165 
Mikulicz  operation,  165,  166 
Nicoirs  operation,  166 


Pylorus,  plastic  operations  on,  164-168 
pylorodiosis,  164,  165 
pyloroplastv,    Finney's    method   of,    166- 
168 
Heineke-Mikulicz  method  of,  165 
Mikulicz*  method  of,  165,  166 
Nicoirs  method  of,  166 
position  of,  136 

stricture  of,  jejunostomv  indicated  in,  341 
Pyogenic  abscess  of  the  liver,  237.     See  also 

Abscess  of  the  liver. 
Pyogenic     infeetions,     puerperal,     peritonitis 

originating  in,  473,  474 
Pyonephrosis,  nephrectomy  indicated  in,  609 
nephrolithotomv  in,  604 
nephrostomy  in,  605 
technic  of,  606-609 
Pyo-ureter,  ureterectomy  in,  636,  637 

Quadratu8  lumborum,  583,  584 
Quenu-Moschcowitz    method    of    closing    the 

culdesac  in  prolapse  of  the  rec- 

tum,  560 

Ransohoff  's  method  of  ureterectomy,  637 
Raspberry  hemorrhoids.    See  Hemorrhoids,  in- 

temal. 
Ržcamier's  method  of  treating  cyst8  of  the 

pancreas,  280 
Rectal  alimentation,  384 

in   non-operative   treatment   of  gangrenous 
appendicitis,  476 
Rectal   fistula   following  operation   for  pelvi- 
rectal abscess,  530 
Rectal  irrigation,  foUouing  operation  for  rec- 
tovaginal  fistula,  545 
following  Whitehead  operation  for  hemor- 
rhoids, 554 
Rectal  irritation  following  use  of  Murphy  but- 

ton,  363 
Rectocele,  125-127 

Rectopexy  in  prolapse  of  the  rectum,  560 
Rectosigmoidovesical  fistula,  544 
Recto-urethral  fistula,  540-543 

due  to  injury  of  the  rectum  in  prostatec- 

tomy.  712 
treatment  of,  541-543 
Recto-urethralis  muscle,  696 
Rectovaginal  fistula,  544,  545 
Rectovesical  fistula,  544 
Rectovulvar  fistula,  544 
Rectum.    See  aho  Anus. 

abscess  of,  ischiorectal,  525,  528 
after-treatment  of,  527,  528 
anatomical  points  in,  525,  526 
indications  in,  525 
operative  treatment  of ,  526 
causes  of  failure  of,  527 
dangers  and  difficulties  of,  527 
symptoms  of,  525 
pelvirectal,  posterior,  528,  529 

an^itomical    considerations    of,    528, 

529 
indications  in,  528 
operation  for,  529 
8ymptoms  of,  528 
superior  and  posterior,  529-531 
anatomical  considerations  of,  530 
complications  of,  531 
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Rectiim,  abscess  of,  pelvirectal,  superior  and 
posterior,  indications  in,  530 
operation  of,  530,  531 
symptonis  of,  529,  530 
superficial,  524,  525 
complications  of,  525 
operative  treatment  of,  524,  525 
8ymptoms  of,  525 
angioma  or  ncviis  tumor  of,  573 
carcinoma  of,  colostomjr  indicated  in,  413 
radical  operation  in,  751 
combined,  756 
indications  for,  751 
perineal,  754 

preparation  of  patient  for,  753 
cy8toma  of,  573 

diagnostic  r()ntgenography  of  lesions  of,  223 
exaniination  of,  by  inspection,  514 
bv  palpation,  514 
digital,  514,  515 
instrumental,  515-518 
position  of  patient  for,  513 
preparation  of  patient  for,  513,  514 
witn  entire  hand,  515 
foreign  bodies  in,  435,  436 
complications  of,  437 
diagnosis  of.  437 
Rymptoms  of,  436,  437 
treatment  of,  438 
hernia  into  anterior  wall  of.     See  Rectum, 

prolapse  of. 
injury  to,  in  pro8tatectomy,  712 
lateral  ligaments  of,  528 
malformations  of,  518-521 
multiple  polyposi8  of,  colo8tomy  in,  414 
papilloma  of,  572 
prolapse  of,  555-561 
complete,  556-561 

of  first  degree,  557-559 

Lynch  method  in,  557,  558,  559 
Tuttle  method    (proctopexy)   in,  558 
of  second  and  third  degree,  559-561 
exci8ion  of  rectum  in,  560,  561 
obliteration    of   culdesac    (Moschco- 

witz)  in,  560 
rectopexy   (Lynch)  in,  560 
congenital,  555 
incomplete.  555 
pathogeneais  of,  118-122 
treatment  of,  122-125 
stricture  of,  501-565 
artificial  anus  in,  565 
colostomv  indicated  in,  413,  414 
exci.«ion  in.  563,  564 

perineal  method  of,  564-565 
sacral  method  of,  565 
cradual  dilatation  of,  562 
Tocal  treatment  of,  562 
posterior  proctotomy  in,  563 
svmptonift  of,  562 
tumora  of.  570-573 
Roetus  incision  for  appendectomv,  453 
Rocurrent   in<?uinal  hernia,  treatment  of,  45, 46 
Kecurrinp:  appondicitis,  440 
"Rctluctioii  oj   bloc,"  65 

Regurgitant  vomiting  gastrojejunoatomv,  155 
Renal  arterv,  580 

Renal  calculi.  calcaroous  glands  difTerentiated 
from.,  in  rontgenography,  654 


Renal  calculi,  composition  of,  651 
diafi^nostic  rontgenography  of,  640 
differentiation  of,  in  r6ntgenography,  651 
nephrectomy  in,  609 
nephrolithotomy  in,  604 
operation  for,  599-605 
technic  of,  600 

in  apparently  normal  kidney8,  600-604 
in  cases  8howing  hydronephro8i8,  604 
in  cases  showing  perinephritic  lipoma- 
tosis,  604 
Renal  fistula,  establishment  of.    See  Nephros- 
tomy. 
permanent,  following  nephrostomj,  606 
Renal  plexus,  580 
Renal  veins,  581 

Resection    of    colon,     indicated     in    Hirach- 
sprung^s  disease,  425 
of  first  portion  of  large  intestine,  391 
cases  of,  398,  399 
indications  for,  391 
postoperative  treatment  of,  397-400 
preparation  of  patient  for,  391,  392 
technic  of,  391-397 
of  intestinal  bands,  371,  372 
of  intestine,  in  acute  obstruction,  373,  374 
of  mid   portion  of   stomach,   in   hour-glass 

stomach,  169,  170 
of    sigmoid,    Tuttle 's    three-step    operation 

for,  400-404 
of  stomach.     See  Gastrectomy. 
of  transverse  colon,  400 
of  wedge-shaped  portion  of  stomach,  170 
in  gastroptosis,  190 
Resorcin,    use    of,    in    subtotal    cy8tectomy, 

734 
Retention   of  urine,   following  operation   for 

oblique  inguinal  hernia,  36 
Retrocecal  appendix,  removal  of,  454 
Retrocecal  foasa,  448 
Retrocolic  appendix,  444,  449 

removal  of,  454 
Retrograde  incarceration  of  herniae,  130 
Rctroperitoneal  cysts,  508-510 

treatment  of,  509,  510 
Retroperitoneal  tuniors,  508-510 

treatment  of,  509,  510 
Retropharyngeal  abscess,  diagnostic  rontgen- 

ographv  of,  196 
Retrovascular  hernia,  94 
Retrovesical  echinococcus  cyst,  741-743 
patholog>'  of,  741 
technic  of  operation  for,  741-743 
Retzius,  prevesical  space  of,  720 
Richardson^s  method  of  covering  defects  of 

the  small  intestine,  507,  508 
Richefs  fascia,  95 
Richter^s  hernia,  106,  129 
Rigidity,  muscular,  as  a  diagnostic  sign,  478 
Robson  incision  in  cholecystostomy,  249,  250. 

251 
Rodman's  method  of  pylorectomy,  179 
Rontgenograms,  stereoscopic,  650 
Rontgenographv,  diagnostic,  of  bladder,  662 
of  diaphragmatic  hernia,  110 
of  gonito-urinary  tract,  639 
of  kidnova,  651 

of  kidnevs  and  ureters,  by  means  of  in 
jection,  660 
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Rontgenography,  diagnostic,  of  lesions  of  ali- 
mentarv  canal,  195 
of  appeudix,  219 
of  cecum,  219 
of  colon,  220 
of  duodenum,  214 
of  esophagus,  196 

of  gall-bladder  and  bile  passages,  224 
of  ileocecal  valve,  218 
of  ileum,  218 
of  jejunum,  217 
of  liver,  224 
of  pancreas,  224 
of  peritoneum,  223 
of  pharynx.  196 
of  rectum,  223 
of  sigmoid,  222 
of  spleen,  224 
of  stomaoh,  198 
of  teeth,  195 
of  uretcrs,  6o7 

calcarcous  glands  diffcrentiated  in,  658, 

659 
ureteral  calculi  in,  658 
preceding  operation  for  vesical  divcrticula, 
736 
Roux'b  gastrojpjunostomj  **en  Y,*^  151,  152 
BovBing'8    operation     for    gastropezj,     188, 
189 
results  of,  189 
Bubber  cord  ligaturc,  use  of,  in  ncphrectomv, 

614,  615 
Bupture  of  liver.     Sec  Sub<'utanoous  injiiries 
of  liver. 
of  sigmoid,  duc  to  foreign  bodies,  437 
of  spleen,  splenoctoniv  in,  304-306 
in  typhoid  fever,  311 
RuBsian  Jew8,  artificial  hernia  in,  42,  43 
RuBSian  mineral   oil,   use   of,   in  stricture  of 

the  rectiim,  562 
Bydygier'8  method  of  Bplenopexy,  314,  315 

Saccular  theorj  of  hernia,  8 
Hacral  anestliesia  in  anal  fistula,  534 
8acrococcygeal  sinus,  573-575 
Hacrococcjgeal  tumors,  573 
Saddle-shaped  ulcer  of  the  stomach,  157 

eicision  of,  157-159 
Saline  infusion,  following  operation  for  peri- 

tonitis,  489 
Saline  Bolution,  administrntion   of,  fol]owing 
appendeotoiny     in     ap]>eudi('itiB 
with  8i>readin|j  peritonitis,  464 
in  diifuse  jieritonitis,  493 
in    nephreft^my    for    renal    tul)erculo8is, 
612 
in  the  abdomen,  505 
in  treatnient  of  echinococcus  cy8t8,  314 
peritoneal  irrigation  \vith,  481 
Salivary  deposits  and  cnlculi  of  teeth,  diag- 

nostic  rontgenopraphy  of,  195 
Salpingitis,  adhesions  due  to,  506 

tuberculous,  500 
Salicylate  of  hisuiuth,  use  of,  in  tuuiors  of 

the  intestinal  tra<*t,  572 
Sarcoma  of  the  paiKToas,  2S6 

rotroperitoneal,  nns,  509 
Hauvč'B     procedure     for     pancreatoduodenfc- 
tomy,  1289 


Scar  tiffsue,  orclusion  of  common  duct  by,  fol- 

iu\vin^  eholecvstoftoniv,  2o9 
Schia88i's  nicthod  of  cpiploi)exy,  240,  247 
modified,  247 
of  8plenupexy.  315 
Schleich'8   solutinuH    for    local    anestliesia   in 

bladder  ojK^rations,  722 
Seh(iller's  operation  for  non-descended  testis, 

56 
Sciatic  hernia,  107,  108 

treatnient  of,  108 
Sclerosis  of  the  panereas,  217-275.     See  aho 

Chronic  pancreatitis. 
Scopolaniin,  une  of,   preceding  operations  on 
the  bladdor,  722 
preceding  prostatectoniy,  680,  714 
Scrotuni  in  non-descended  testis,  54 
Secretin.  283 

Sedatives  following  appendectoniv,  462 
Semilunar  val  ves  of  ilorgagni.  5*47 
8eminal   vesicles,   pelvirectal    absccsB  due  to 

infection  of,  529 
Senn  methf)d  of  gastrostoniv,  182,  183 

after-treatnient  of,  183.  184 
SSepsis,  acute  general.  following  operation  for 

anal  fistula.  538 
Septicemia   complicating   pelvirectal   abscess, 

531 
Sex  characteristics.   in   casea  of  undescended 

testis.  55 
Sheath  of  fomoral  vt'?*sols,  4.  83 
Shiga-dvsenterv,  ileostomv   indicate<l   in,  418 
Shock,  complicating  operation  for  anal  fistula, 
538 
in  abdominal  operations,  prevention  of,  329 
in  nephrectoiuv,  61 7 

in  pancreatic  injuries,  treatnient  of,  276 
in  prosta tectoniv.  714 
Short-circuiting  operation,  404-408 

for  tumors  of  the  colon,  572 
Signioid,    ana^tomosis   of   cecuni    with.      See 
Cecosignioidostomy. 
anastomosis   of    ileum    \vith.      Scc   Ileosig- 

nioiciostomv. 
carcinoma  of.  colostomv  in.  413 
radical  operation  in,  751 
cond)iued.  750 
indications  for,  751 
perineal,  754 

pn'paration  of  patient  for,  753 
definition  of,  74 
diagnostic    riintgenoprapliv    of    lesions    of, 

222 
diverticula  of,  423,  424 
examination  of,  hy  the  proctoscope,  517 
hernia  of.  77 

niultiple  polvpoftis  of.  colostomv  in.  414 
perforatioii   of.   duc  to   initation   of   fccea, 

425.  42«) 
resection  of,  Tuttlc^s  operation  for.  400 
runturc  of,  due  to  foreigu  bodies,  437 
v<»lvulus  (»f.  A-m 
Sigmoidodiaphrame,  51 S 
iSiguioi(ios<«o|M*.     Ser    Troctoscope. 
Sijrmoidovciical   iistuhi.  544 
Silk  «iuturrs  for  hmiia  oporation^,   10 
Silver   nitrate   local   ap])lication   of.   in   anal 
li<-iur<'.  522,  523 
in  crvptitis.  570 
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Silver   nitrate   solution,    distention   of    blad- 
der  with,  following  litholapazj, 
730 
Simon   incision   for   expoBure   of   the   kidne^, 

585,  587 
Sims*  position  for  examination  of  the  rectum, 

513 
Kkiii,   čare  of,   folIowing  bladder  operations, 
747 
follovving  ileostomj,  419 
Sliding  hernia,  72-75 
of  appendix,  71 
treatment  of,  77-79 
Small  intestine,  adhesions  of,  506 
anastomosis  of,  drainage  in,  335 

Buturing  in,  332 
anomalies  of,  aequired,  329 

congenital,  328,  329 
characteristics  of,  tabulated,  325 
color  and  general  va8cularity  of,  320 
contents  of,  320 

denudation  of,  repair  of,  507,  508 
embryonic  development  of,  519,  520 
foreign  bodies  in,  enterotoniy  in,  336 
injuries  of,  enterectomy  in,  351 
enterorrhaphy  in,  338-340 

omental  grafts  following,  340 
results  of,  340 
intussusception,  367-370 
after-treatment  of,  368 
Barker'8  operation  for,  368 
chronic,  368 

Coffey'8  operation  for,  368-370 
reduction  of,  367,  368 
kinking  of,  Coffey  operation  for,  374 

following  iejuno8tomy,  343 
length  of,  319,  320 

obstruction  of.     See  Intestinal  obstruction. 
perforation  of,  following  operation  for  in- 
testinal obstruction,  372 
operations  on,  avoidance  of  contraction  of 
opening  in,  334,  335 
drainage  in,  335 
duodenal,  340,  341 
enterectomy,  351-367 

end-to-end    anastomosis    following,    by 
Murphy  button,  363,  364 
Connell  's  nietbdd  of ,  355-361 
Horsley's  method  of,  361,  362 
La  Plače  's  method  of ,  364 
Maunseirs  method  of,  353-355 
Willard    Bartletfs  method   of,   362, 
363 
end-to-side  anastomosis  following,  367 
iudications  for,  351 
Klapp's  method  of  closure  following, 

353 
lateral  anastomosis  following,  by  elas- 
tic  ligature,  366,  367 
by  Murphy  button,  367 
by  suture,  364-366 
purse  string  method  of  closure  follow- 

ing,  353 
technic  of,  351-353 
enterostomy,  344-351 

after-treatment  of,  347,  348 
closure  of  fecal  fistula  after,  349-351 
closure  of  opening  in,  349 
complications  of,  346,  347 


Small   intestine,  operations  on,  entero8tomy, 
failure  of  artificial  anus  to  func- 
tionate  after,  348,  349 
for    draining   the  intestine   above   the 
site  of  obstruction,  accompanied 
by  enterectomy,  346 
for  gangrene.  346,  347 
indications  for,  344 
simple,  dangers  of,  345 
results  of,  346 
technic  of,  344,  345 
enterotomy,  336 
healing  of  wounds  in,  335 
jejunostomy,  341-344 
after-treatment  of,  343 
complications  of,  343 
indications  for,  341 
Maydr8  method  of,  342,  343 
Mayo*s  method  of,  341,  342,  343 
results  of,  343,  344 
needles  for,  331 
prevention  of  contamination  of  operative 

field  in,  329,  330 
prevention  of  gangrene  in,  331 
prevention  of  heinorrhage  in,  330,  331 
suturing  in,  331-334 
underlying  principles  of,  329 
perforation  of,  operations  for,  336-340 
resection  of,  effect  of,  327,  328 
resistance  at  ends  of,  320 
size  of,  320 
Burgical  anatomv  of: 

effect  of  extensive  resections,  327,  328 
intestinal  localization,  317-327 
position  of  small  intestinal  loops,  317 
relative  functional  value  of  jejunum  and 

ileum,  327 
visceral  attachment  of  the  mesenterj,  327 
suturing  of.     See  Enterorrhaphy. 
thickness  of,  320 
valvulffi  conniventes  of,  320 
Snare,  removal  of  tumors  of  the  rectum  by, 

572 
Sodium  benzoate,  use  of,  following  operations 
on  the  bladder,  747 
in  bladder  lavage,  721 
Sodium  bromid,  use  of,  following  appendec- 

tomy,  462 
Spartein    sulphate,    use    of,    foUowing   opera- 
tions on  the  bladder,  746 
Spasm  of  ileocecal  valve,  diagnostic  rontgen- 

ography  in,  218 
Spermatic  artery,  22 

injury  to,  in  operation  for  oblique  inguinal 
hernia,  37 
Spermatic  cord,  22,  23 

avoidance   of    injury   to,  in   hernia  opera- 
tions, 31 
hydrocele  of,  50 
in  non-descended  testis,  53 

torsion  of,  55 
injury  to,  in  operation  for  oblique  inguinal 

hernia,  37 
transplantation  of,  in  direct  inguinal  her- 
nia, 43-45 
Spermatic  vessels,  22 

in  non-descended  testis,  53,  54 
relation  of,  to  transversalis  fascia  and  peri- 
toncum,  4,  5 
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Spermatogenesis,  absence  of,  in  undescended 

testis,  54 
Sphinctor,  dilatation  of,  in  anal  fissure,  523, 
524 
spasmodic  closure  of ,  following  appendicos- 
tomy,  422 
Spinal  anesthesia  in  hemia  operations,  16 

in  urology,  680,  681 
Spleen,  abscess  of,   complicating  acute  pan- 
creatitis,  270 
splenectomj  in,  300 
anomalies  of,  298 
blood  8upply  of,  298 
cjsts  of,  299 

diagnostic  rontgenographj  of  lesions  of,  224 
hjrpertrophied,  injury  of,  306 

8plenectomy  indicated  in,  300 
injuries  of,  proccdures  other  than  splenec- 
tomy  in,  306 
splenectomj  in,  304-306 
movable,  acute  torsion  of  pedicle  in,  splen- 
ectomy  in,  307,  308 
splenectonij  in,  299,  306,  307 
operations  on: 

8plenectomy,  298-311 
complications  of,  308 

gastro-intestinal  hemorrhage,  309 
injuries  to  pancreas,  308,  309 
thrombosis  of  splenic  vein,  309 
contra-indications  to,  300 
hi8tory  of,  298,  299 
in  acute  torsion  of  pedicle  in  movable 

spleen,  307,  308 
in  injury  of  the  spleen,  304-306 
in  movable  spleen,  306,  307 
in  traumatic  hernia,  307 
incision  for,  301,  302 
indications  for,  298,  299 
instrumcnts  required  for,  300,  301 
statistics  of,  309-311 
technic  of,  302-304 
splenocleisis,  315 
8plenopexy,  314,  315 
after-treatment  of,  315 
Bardenheuer  ^s  method  of,  315 
indications  for,  314 
Kouwer's  method  of,  315 
Rydygier  's  method  of,  314,  315 
Schiassi  's  method  of,  315 
technic  of,  314,  315 
Tuffier's  method  of,  315 
8plenotomy,  311-314 

in  abscess  of  spleen,  after-treatment  of, 
312 
technic  of,  311,  312 
in  cy8ts  of  spleen,  after-treatment  of, 
312-314 
technic  of,  312 
in  echinoeoccus  cysts,  314 
incision  for,  311 
indications  for,  311 
rupture  of,  8plenectomy  indicated  in,  300 
iurgical  anatomy  of,  297,  298 
traumatic  hemia  of,  307 
tumors  of,  299 

twi8t8  in  pedicle  of,  8plenectomy  indicated 
in,  299 
Bplenectomy,  complications  of,  308,  309 
gastro-intestinal  hemorrhage,  309 


Splenectomy,    complications    of,    injuries    to 
pancreas,  308,  309 
thrombosis  of  splenic  vein,  309 
contra-indications  to,  300 
history  of,  298,  299 
in    acute    torsion    of    pedicle    in    movablo 

spleen,  307,  308 
in  injury  of  the  spleen,  304-306 
in  movable  spleen,  306,  307 
in  traumatic  hernia,  307 
incision  for,  301,  302 
indications  for,  298,  299 
instrumenta  required  for,  300,  301 
statistics  of,  309-311 
technic  of,  302-304 
Splenic  anemia,  splenectomy  in,  299 

statistics  of,  310 
Splenic    veins,    thrombosis    of,    complicating 
acute  pancreatitis,  270 
complicating  splenectomy,  309 
Splenocleisis,  315 

Splenomegaly,  Egyptian,  splenectomy  in,  299, 
300 
statistics  of,  310,  311 
Gaucher  type  of,  splenectomy  in,  statistics 

of,  311 
splenectomy  indicated  in,  299,  300 
Splenopexy,  after-treatment  of,  315 
indications  for,  314 
technic  of,  314,  315 

Bardenheuer 's  method,  315 
Kouwer*8  method,  315 
Rydygier's  method,  314,  315 
Schiassi 's  method,  315 
Tufl5er's  method,  315 
Splenotomy,  in  abscess  of  spleen,  after-treat- 
ment of,  312 
technic  of,  311,  312 
in  cysts  of  spleen,  after-treatment  of,  312- 
314 
technic  of,  312 
in  echinoeoccus  cysts,  314 
incision  for,  311 
indications  for,  311 
Squier-McCarthy    electrode    for    fulguration, 

704 
Ssabanejew-Frank    method    of    ga8trostomy, 

185,  186 
Štab  wound8  of  liver,  237 

of  stomach,  operation  for,  142,  143 
after-treatment  of,  143 
complications  of,  143 
drainage  in,  143 
Stamm  method  of  gastro8tomy,  182,  183 

after-treatment  in,   183,   184 
Starr'8    operation    for    non-descended    testis, 

57 
Stenosis,  of  esophagus,  gastrostomy  in,  181 
of  intestine,  following  operation  for  intes- 

tinal  obstruction,  373 
of   vesical   outlet   following  prostatectomy, 
711 
Stereoscopic  rontgenogranis,  650 
Sterilization,    methods    of,    in    hernia    opera- 
tions, 16,  17 
Stomach,  acute  ru])ture  of ,  indications  in,  474 
anastomosis  of  gall-bladder  with,  273 

of  pancreas  with,  285 
carcinoma  of,  172,  173 
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Stomach,   carcinoma   of,   diagnostic    signs  in 
X-ray  examination  of,  204 
indications  and  contra-indications  for  op- 

eration  in,  173,  174 
jejuno8tomy  in,  341 

results  of,  343,  344 
metastases  of,  173,  174 
operations  for: 

gastrostomj,  indications  for,  181,  182 
Jianu^s  method  of,  186 
Kader  method  of,  184 
S8abanejew- Frank    method    of,    185, 

186 
Stamm  method  of,  182-184 
TaveFs  method  of,  186 
Witzel  method  of,  184,  185 
partial  gastrectomj,  174-179 
after-treatment  of,  179 
results  of,  179,  180 
total  and  subtotal  gastrectomj,  80,  181 
cardiospasm,  191 

čare  of,  following  gall-stone  operations,  263 
congenital   anomalies   of,    diagnostic    ront- 

genographj  of,  198 
diagnostic  r6ntgenography  of  lesions  of ,  198 
dilatation  of,  following  colonic  reconstruc- 

tion,  397,  400 
foreign    bodies    in,    diagnostic    rontgenog- 

raphj  of,  208 
hour-glass    deformity    of,    diagnostic    ront- 
genography  of,  199 
due  to  adhesions,   diagnostic  rontgenog- 

raphy  of,  199 
due  to  new  growth,  203 
due  to  pressure  from  without,  203 
f unctional,  diagnostic  rontgenography  of, 

199 
operations  for,  168-172 

anterior  gastrogastrostomy,  171 
digital  divulsion  and  gastroplasty,  172 
double  gastrojejunostomy,  169 
gastrojejunostomy  of  lower  border  of 

pouches,  171 
Kammerer's  operation,  170 
posterior  gastrojejunostomy,  169 
resection     of     mid     portion     between 

clamps,  169,  170 
resection  of  wedge-shaped  portion,  170 
organic,    diagnostic    rontgenography    of, 
199 
indications  for  operative  treatment  of,  135 
injuries  to,  141 

operation  for,  142,  143 
after-treatment  of,  143 
complications  of,  143 
drainage  in,  143 

instruments  required  for,  139,  140 
irrigation  of,  following  colonic  reconstruc- 

tion,  397,  399 
jejuno8tomy   preliminary  to  operations  on, 

341 
lesser  curvature  of,  ulcer  of,  157-159 
plication  of  wall  of,  190,  191 
position  of,  136 
posterior  wall  of,  ulcer  of,  159 
preparation   of   patient  for  operations  on, 

140,  141 
ptosis  of,  186-190 

indications  in,  186,  187 


Stomach,  ptosis  of,  operations  for,  Beyea's, 
187 
choice  of,  189,  190 
Coffey*s  hammock,  188 
Duret^B,  189 
results  of,  189,  190 
Rovsing^s,  188,  189 
pylorus  of .     See  Pylorus. 
relation  of,  to  digestion,  381 
removal  of  foreign  body  from,  143,  144 
surgical  anatomy  of,  135-139 
blood  supply,  137 
lymphatics,  137-139 
peritoneal  relations,  139 
relations    to    abdominal    wall   and    other 
viscera,   136,    137 
8yphilitic  deformity  of,  diagnostic  rontgen- 

ography  of,  203 
transposition  of,  diagnostic  rontgenography 

of,  198 
tumors   of,   diagnostic   rontgenography   of, 
203 
ga8tro8Copy  in,  204 
operability  of,  206 
ulcer  of,  diagnostic  r6ntgenography  of,  206 
gastric  hemorrhage  due  to,  indications  in, 
162 
operative  procedure  in,  162,  163 
indications  for  operation  in,  144 
jejunostomy  in,  341 

results  of,  343,  344 
malignant  degeneration  of,  145 
operations  for,  145 
excision,  157  159 
ga8trojejuno8tomy,  145 
anterior,  152-154 

by  other  means  than  suture,  154 
complications  and  causes  of  failure 

after,  154 
posterior  no-loop,  146-151 
Roux's,  **en  Y,''  151,  152 
occlusion  of  the  pylorus,  159,  160 
indications  for,  160 
methods  of,  160-162 
pylorectomy,  179 
perforating,  treatment  of,  163,  164 
wa  ter- trap,  187 

analogy  of  behavior  of,  to  inguinal  her- 

nia,  208,  211 
diagnostic  rontgenography  of,  208 
measurements  in,  210 
occurrence  of,  210,  211 
symptom8  of,  211 
Stomach  tube,  use  of,  following  operation  for 

peritonitis,  490 
SStone   in   common   or   hepatic   duct,   choledo- 
chotomy  in,  259-261 
in  cystic  duct,  cholecystectomy  indicated  in, 

257 
in  gall-bladder.    See  Gall-stones. 
kidney.     See  Renal  calculus. 
Strangulated  appendiceal  hernia,  71 
Strangulated   femoral  hernia,  91 
Strangulated  hernia.  15,  129-133 
of  linea  alba,  105 
treatment  of,  130-133 
herniotomy,   132,   133 
indications    and    contra-indications    for, 
130 
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Strangulated  hemia,  trcatment  of,  tazis,  130- 

132 
Strangulated  internal  hernia,  114 
Strangulated  obturator  hernia,  106,  107 
Strangulation  of  ovarian  hemia,  69 
Strawben7  gall-bladder,  cholecjstectom^  in- 

dieated  in,  257 
Stricture  of  anus,  562 

following  Whitehead  operation  for  hem- 
orrhoids,  553,  554 
of  common  duct,  264 
of  esophagus,  diagnostic  rontgenograph^  of , 

197 
of  intestine,  complicating  enterostomj,  347 

enterectomy  indicated  in,  351 
of  pyloru8,  jejunostomjr  indicated  in,  341 
of  rectum,  561-565 
artificial  anus  in,  565 
eicision  in,  563,  564 

perineal  method  of ,  564,  565 
sacral  method  of,  565 
gradual  dilatation  of ,  562 
local  treatment  of,  562 
posterior  proctotomj  in,  563 
sjrmptoms  of,  562 
of  rectum  or  sigmoid,  colostomj  indicated 

in,  413,  414 
of  ureter,  plastic  operations  on  kidnej  pel* 
vis  in,  621 
ureteropyelopla8ty  in,  622 
ureteropjelostomj  indicated  in,  623 
ureterotomy  for,  628 
of   urethra,   hernia   operations  contra-indi- 
eated  in,  14 
Stupes,   use   of,   in    tjmpanites   complicating 

peritonitis,  491 
Subcapsular  nephrectomj,  614 
Subcutaneous  injuries  of  the  liver,  indications 
in,  235,  236 
operative  technic  in,  236,  237 
Subphrenic   abscess,  complicating  ncute  pan* 
creatitis,  270 
diagnostic  rontgenography  in,  224 
Subtotal  gastrectomj,  180,  181 
Suction  apparatus,  of  Kenjon  and  Pool,  450, 
451 
use  of,  in  acute  appendicitis  with  abscess, 
459 
with  acute  diffuse  peritonitis,  460 
with  acute  local  peritonitis,  458 
with  progressive  fibrinopurulent  perito- 
nitis, 460 
in  injuries  of  the  liver,  236 
in  operation  for  abscess  of  liver,  238 
Sunlight  treatment  of  tuberculous  peritonitis, 

499 
Suppuration.     See  Abscess. 
Suppurative  pancreatitis,  270 
Suprapubic  cjrstotomj,  724-727 
indications  for,  724 
surgical  landmarks  in,  724 
through  longitudinal  incision,  724-726 
through  transverse  incision,  726,  727 
Suprapubic  prostatectomjr,  679-695 
anesthesia  for,  680,  681 
Fuller  and  Freyer'8  method  of,  689,  690 
incontinence  follouing,  712 
indications  for,  675-679 
instruments  for,  679 
520 


Suprapubic    pro8t4it«H*tomy,    prornninary    pro- 
cautions  in,  679,  680 
Tandler  and  Zuckerkandl  's  method  of ,  690- 

694 
technic  of,  681-689 
two-8tage,  694,  695 
Suspensory  ligament  of  the  spleen,  298 
Sustenaculum  lienis,  298 
Suture,  lateral  anastomosis  by,  364-366 
Suture  material  in  hernia  operations,  18-20,  40 

in  operations  on  the  stomach,  140 
Sutures,  intestinal.     See  aho  Enterorrhaphy. 
choice  of,  334 
Conncll,  333,  334 
Czerny,  333 
fate  of,  332 
Lemberfs,  332,  333 
material  for,  331 
**of  the  four  masters,"  332 
perforating,  333,  334 
*  preparation  of,  331,  332 

principles  of,  332 
ureteral.     See   Urcterorrhaphy. 
Suturing,  faulty,  hernia  following,  111 

in  injuries  of  the  spleen,  306 
Syphilitic    deformity   of    stomach,    diagnostic 

rontgenography  of,  203 
Syphilitic  stricture  of  the  rectum,  561 

Tabes  dorsalis,   diagnosis  of,   from  examina- 

tion  of  the  anus,  514 
Talma-Morison  method  of  epiplopexy,  246 
Tamponade  following  splenotomy  for  abscess, 
312 
in  injuries  of  pancreas,  278 
in  injuries  of  spleen,  306 
Tandler  and  Zuckerkandrs  method  of  supra- 
pubic prostatectomy,  690-694 
Tannic  acid,  use  of,  in  tumors  of  the  colon, 

572 
TavePs  method  of  ga8tro8tomy,  186 
Taxis  in  strangulated  hernia,  indications  and 
contraindications  for,  130-131 
technic  of,  131 
Teeth,  diagnostic  rontgenography  of,  195 
in  absccsses,  195 
in  unerupted  teeth,  195 
TeniBB  coli,  389 
Testis,  blood  supply  of,  60 
descent  of,  46 

maldescended,  anatomy  of,  54 
indications  for  operating  on,  55 
treatment  of,  55-61.    See  also  Testis,  non- 

desccnded. 
varieties  of,  51,  52 
necrosis  of,  fol]owing  operation  for  obliquo 

inguinal  hernin,  37 
non-descended,  anatomy  of,  52-54 

indications  and  reasons  for  operating  on, 

54,  55 
interstitial  hernia  and,  61 
treatment  of : 

Beck^s  necktie  operation,  57 
Bevan'8  operation,  57-61 
Keetlcy-Torck  operation,  57 
Kir8chncr'8  operation,  57 
Langenbeck  's  motho<i,  55,  56 
I^n7/8  operation,  56 
lengthening  vas  deferens,  56 
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Ti»8tw,  non-descended,  treatinent  of,  orchidec- 
tomy,  56 
replacement  withm  the  abdomen,  56 
SchuIIer'8  operation,  56 
StaiT  *8  operation,  57 
varieties  of,  51 
transposition  of,  52 
Thermocautery,    use    of,    in    injuries    of   the 
spleen,  306 
in  8plenotomy,  312 
Tbirst,  following  operation  for  ]>critonitis,  488 
Tlioracic  nerve,  twelfth,  583 
Tlironil)08ih,  complicatin^  appendectom^,  469 
following  pro8tatectomy,  715 
ine8enteric,  complicating  appendectomy,  469 

enterectolny  indicated  in,  351 
pulmonary,  complicating  appendectomj,  469 
of   8plenic   veins,   complicating   acute  pan- 
creatitis,  270 
complicating  splenectomj,  309 
Thrombotic  heniorrhoid8,  in8truments  used  in. 
546,  547 
8yniptom8  of ,  546 
treatment  of,  547 
Torek  treatment  for  diffuse  peritonitis,  492, 

493 
Torsion   of   pedicle   in   movable   spleen,   307, 

308 
Total  gastrectomj,  180,  181 
Tozemia  due  to  intestinal  obstniction,  ileos- 

tomy  indicated  in,  418 
IVansduodenal   removal   of    stones   from   the 

common  duct,  260 
Transfusion  of  blood  for  hemorrhage  follow- 
ing  splenectomj,  308 
in  gall-stone  cases,  262 
Transgastric   excision    of   ulcer   of   posterior 

wall  of  stomach,  159 
Transposition  of  esophagus,  diagnostic  ront- 
genography  of,  197 
of  stomach,  diagnostic  rontgenographv  of, 

198 
of  testes,  52 
Transrectus  incision  for  oxposing  the  ureters, 

625 
Transversalis  fascia,  injuries  to,  during  labor, 
leading  to  hemia,  126,  127 
relation  of  great  vessels  of  abdominal  wall 

to,  3-5 
relation  of  nerves  to,  6 
relation  of  viscera  to,  6 
strength  of,  3 
Transversalis  muscle,  21,  583 
Transverse  colon,  anastomosis  of  ileum  and, 
408 
hemia  of,  76,  77 
resection  of,  400 
volvulus  of,  428 
Trauma,   diaphragmatic  hemia  due  to,   108, 

109,  110 
Traumatic  hemia  of  spleen,    8ee  Hemia, 

splenectomj  in,  307 
Traumatic  ventral  hemia,  112 
Treitz,  ligament  of,  318 
Triangle  of  Petit,  113 
Trocar  and  cannula   for  use  in  paracentesis 

vesicse,   723 
Tropical  dysentery,  amebic  abscesses  of  liver 
due  to,  237 


Trusses,  10-12 
contra-indications  to,  11 
for  umbilical  hemia,  97,  98 
forked,  55 

use  of,  following  colostomj,  412 
Tubercular  varietv  of  tuberculous  peritonitiB, 

501 
Tuberculin,  use  of,  in  tuberculous  peritonitis, 

499 
Tuberculosis,  anal  fistula  and,  532 
appearance  of  anus  in,  514 
of  bladder,  C7stostomy  indicated  in,  727 
of  colon,  434 
hyperpla8tic,  435 
ulcerative,  symptoms  of,  434 
treatment  of,  434 
of  hemial  sac,  128,  129 
of  in  testi  ne,  enterectomy  indicated  in,  351 

ileo8tomy  indicated  in,  418 
of  kidney,  compličated  by  adhesions,  613, 
614 
nephrectomy  in,  609,  612,  613,  614 
of  kidney  and  ureter,  operative  procedure 
in,  612 
ureterectomy  in,  636 
of  liver,  244 
of    peritoneum    and    fallopian    tubes,    501, 

502 
of  ureter,  ureterectomy  in,  635 
Tuberculous  abscess,  peritoneal,  502 
Tuberculous  fistula,  503,  545,  546 
Tuberculous  peritonitis,  498 
ascitic,  501 

operation  in,  502 
prognosis  in,  503 
cheesy  masses  in,  502 
diagnostic  rontgenography  of,  223 
fibrous,  501 

general  treatment  of,  499,  500 
in  mixed  infections,  502 
involving  the  fallopian  tubes,  501,  502 
operation  in,  503 
prognosis  in,  503 
medical  treatment  of,  499 
nodular,  503 
occurrence  of,  500,  501 
operation  in,  in  absence  of  fluid,  502,  503 
origin  of,  501 
prognosis  of,  503 
tubercular  variety  of,  501 
tuberculous  fistula  in,  503 
Tuberculous  sacro8alpinx,   499 
Tuberculous  salpingitis,  500 
Tuberculous    8plenomegaly,    splenectomy    in, 

300 
Tuffier^s  method  of  sp1enopexy,  315 
Tumors.    See  also  Neoplasms. 
mesenteric,  508 
of  bladder,  718 

cauterization  of,  745,  746 
malignant,    bladder    occlusion    indicated 
in,  744 
cysto8tomy  indicated  in,  727 
subtotal  cy8tectomy.  for,  731-734 
transperitoneal,  734 
of  duodenum,  diagnostic  rontgenography  of, 

217 
of  fundus  of  bladder,  partial  cy8tectomy  in, 
735,  736 
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Tumors  of  kidnej,  abdominal  nephrectomj  in, 
616 
complicated  bj  adhesions,  613,  614^  616 
malignant,  nephrectomj  in,  609,  613,  614, 
615,  616 
of  liver,  operations  for,  247,  248 
of  pancrcas,  286 
classification  of,  286 
mortality  in,  294,  295 
pancreatectomj  in,  287-291 
of  prostate,  nialignant,  indications  in,  671 

pro8tatectomy  for,  708-710 
of  rectum,  treatment  of,  572 
of  rectum,  signioid  and  colon,  570-573 
of  spleen,  splenectomj  indicated  in,  299 
retroperitoneal,  508-510 
treatment  of,  509,  510 
8acrococcygeal,  573 
Tunica  adiposa,  582 
Tunica  testis,  hydrocele  of,  50 
Turpentine  stupes,  use  of,  in  paraljtic  ileus 

foIlowing  appendectomy,  469 
Tuttle    operation    for    recto-urethral    fistula, 

541-543 
Tuttle  proctoscope,  515,  516 
Tuttle  three-step   operation  for   resection  of 
the  sigmoid,  400-404 
indicated  in  actinomycosis,  426 
indicated  in  Uirschsprung 's  disease,  425 
indicated  in  volvulus,  431 
of  rectovaginal  fistula,  545 
Tuttle 's  method  of  opening  the  bowel  follow- 
ing  colostomy,  415 
of  permanent  co]ostomy,  411,  412 
of  treating  incontinence  foUowing  anal  fis- 
tula, 539 
of    treating    prolapse    of    rectum    (procto- 
pexy),  558,  559 
Tynipanites,    complicating    peritonitis   opera- 
tions, 491 
following    operation    for    oblique    inguinal 
hemia,  36 
Typhoid  fever,  rupture  of  spleen  in,  splenec- 

tomy  in,  311 
Typhoid  ulcer,  perforating,  337,  338 

Ulcer,  duodenal,  associated  with  acute  pan* 
creatitis,  269 
diagnostic  rontgenography  of,  215 
of  jejunum,  peptic,  following  gastrojejunos- 

tomy,  155,  156 
of  stomach,  diagnostic  rontgenography  of, 
206 
bemorrhage  due  to,  indications  in,  162 

operative  procedure  in,  162,  163 
hour-glass  stomach  due  to.     See  Hour- 

glass  stomach. 
indications  for  operation  on,  144 
jejunostomy  in,  341 

results  of,  343,  344 
malignant  degeneration  of,  145 
operations  for,  145 
excision,  157-159 
ga8trojejunostomy,  145 

by  other  means  than  suture,  154 
complications  and  causes  of  failure 

after,  154 
Kocher^s  anterior,  154 
posterior  no-loop,  146*151 


Ulcer  of  stomach,  operations  for,  gastrojejun- 
ostomy,  Roux'8   **en   Y,"   151, 
152 
Wolfler'8  anterior,  152-154 
occlusion  of  the  pyloru8,  159,  160 
indications  for,  160 
methods  of,  160- 162 
pylorectomy,  179 
perforating,  treatment  of,  163,  164 
perforating  the  small  intestine,  336,  337 
perforating  typhoid,  337,  338 
Ulceration,  complicating  entero8tomy,  347 
following  operation  for  hemorrhoids,  554 
of  colon,  ileostomy  indicated  in,  418 
Ulcerative  tuberculosis  of  the  colon,  8ymptom8 
of,  434 
treatment  of,  434,  435 
Umbilical  cord,  hernia  into,  100 
pathogenesis  of,  100 
surgical  anatomy  of,  100,  101 
treatment  of,  101 
Umbilical  hernia,  94-100 
anatomical  considcrations  of,   94-97 
contents  of,  98 
eoverings  of,  97 
treatment  of,  97,  98 

operative,  dangers  and  difficulties  of,  100 
general  measures  in,  98 
methods  of,  98-100 
Umbilical  loop,  formation  of,  441,  442 

rotation  of,  442 
Umbilical  vessels,  94,  95,  96 
Umbilicus,  gross  anatomy  of,  95,  96 
Undescended  testis.    See  Non-descended  testis. 
Upper  scrotal  non-descended  testis,  51 
Urachus,  95,  96,  719 
Uremia  following  prosta tectomy,  714,  715 
Ureteral   calculi,   calcareous   glands   differen- 
tiated  from,  in  rontgenography, 
658,  659 
diagnostic  rontgenography  of,  658 
differentiation  of,  in  rontgenography,  658 
ureterotomy  for,  627,  628 
Ureteral  fistula;,  nephrectomy  indicated  in,  609 

ureterectomy  in,  635 
Ureteral  hemia,  68 
Ureteral  pelvis,  581,  582 
Ureteral  stricture,  plastic  operations  on  kid- 
ney  pelvis  in,  621 
ureteropyeloplasty  in,  622 
ureteropye]ostomy  indicated  in,  623 
Ureterectomy,  635-637 
combined  with  nephrectomy,  612,  635 
complete,  635,  636 
for  tuberculosis  of  the  kidney  and  ureters, 

636,  637 
partial,  635 
prognosis  of,  637 
Ureterocolostomy,  633,  634 
Ureterocystotomy,  631,  632 
by  retroperitoneal  method,  632 
by  transperitoneal  method,  631,  632 
by  transvesical  method,  632 
Uretero-intestinal  anastomosis,  632-634 
Fowler*s  method  of,  633,  634 
indications  for,  632 
Ureterolithotomy,  627,  628 
UreteropyeIostomy,  622,  623 
Ureterorrhaph^,  627,  62^ 
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Uretero8tomy,  635 

Ureterotomj,  for  calculus,  627,  628 

for  stricture,  628 
Uretero-uretero8tomy,  628-630 
Bovee'8  opera  t  ion  for,  630 
end-to-end,  630 

Poggi-Robson  operation  for,  628,  629 
Van  Hook'8  method  of,  629,  630 
Ureterovaginal    fi8tula,    ureterocy8totomy    in, 

631 
Ureter8,  581,  582,  623 
anatomical  con8ideration8  of,  624 
congenital  defeot8  of,  movable  kidnej  due 

to,  593 
diagnostic  rontgenographj  of,  657 
expo8ure  of,  624-626 

by    retroperitoneal    route,    through    Gib- 
8on'8  incision,  625 
through  median  abdominal  incision,  625 
through    oblique    lumbo-iliac    incision, 

624,  625 
through  transrectus  incision,  625 
bj  transperitoneal  routo,  625,  626 
injuries  of,  626,  627 

bladder  occlusion  indicated  in,  744 
complicating  appendectomj,  466 
operations  on: 

implantation,  630-635 

into  the  bladder,  631,  632 
into  the  intestine,  632-634 
into  the  skin,  635 
ureterectomj,  635-637 
complete,  635,  636 
for  tuberculosis  of  the  kidnej  and  ure- 

ters,  636,  637 
partial,  635 
ureterorrhaphy,  626,  627 
ureterotoniy,  for  calculus,  627,  628 

for  stricture,  628 
uretero-ureterostomj,  628-630 
Bovee's  operation  for,  630 
end-to-end,  630 

Poggi-Robson  operation  for,  628,  629 
Van  Hook^s  method  of,  629,  630 
relation  of  vas  deferens  to,  719 
stricture  of,  628 

transplantation  of,  following  bladder  exci- 

sion  or  exclusion,  744 

Urethra,    fistula   between    rectum    and.      See 

Recto-urethral  fistula. 

hemia  into  posterior  wall  of,  127 

pelvirectal  abscess  due  to  infection  of,  529, 

530 
prostatic,  672 
Urethral  stricture,   hemia  operations  contra- 

indicated  in,  14 
Urethrocele,  127 
Urethrorectal   fistula  complicating  pelvirectal 

abscess,  531 
Urine,   retention   of,   following  operation   for 

oblique  inguinal  hemia,  36 
Urinarv  fistula,  catablishment  of,  727,  728 

follovving  prostatectomy,  712 
Urinarv  incontinence  following  prostatectomj, 

711.  712 
Urinary  nioatua,  720,  721 

fibroid  ring  surrounding,  728 
Urinarj  obstruction   due  to   prostatic  hyper- 
trophy,  669-671 


Urinarj  obstruction,  anatomical  consideration 
of,  671675 
prostatectomj  in,  671-700 

choice  of  methods  for,  675-679 

infrapubic,  and  cy8totomy,  706,  707 

median  perineal,  700 

mortalitj  in,  676-678 

partial.     See  Urinarj  obstruction,  pros- 

tatotomj  for. 
perineal,  695-700 

anatomical  points  in,  695-697 
instmments  for,  697 
position  of  patient  for,  697,  698 
technic  of,  698-700 
Buprapubic,  679-695 
anesthesia  for,  680,  681 
Fuller  and  Freyer  's  method  of ,  689, 690 
instruments  for,  679 
preliminarj  precautions  in,  679,  680 
Tandler  and  Zuckerkandl 's  method  of, 

690-694 
technic  of,   681-689 
two-stage,  694,  695 
prostatotomj  for,  700-706 

by  cauterization  of  the  prostate,  701-704 
Bottini  *s  operation  for,  701 
Chetwood's  operation  for,  702,  703 
Freudenberg 's  operation  for,  701 
high-frequency,  703,  704 
hy  intra-urethral  cutting  operations,  704- 
706 
Goldschmidt 's  method  of,  706 
Young's  punch  operation  for,  704-706 
recurrence  of,  after  operation,  711 
Urinarj  retention,  acute,  paracentesis  vesicas 

in,  723 
Urotropin,  use  of,  following  operations  on  the 
bladder,  747 
in  bladder  lavage,  721 
Uterine  appendages,  adhesions  involving,  506 
Uteropyeloplasty,  622 
Uteras,  heriiia  of,  70 
prolapse  of,  125 

retroverted  or  retrofleied,  diagnosis  of,  by 
rectal  examination,  515 

Vaccines,  autogenous,  use  of,  in  sigmoidoves- 

ical  fistula,  544 
Vagina,    fistula    communicating    with.      See 
Rectovaginal  fistula, 
hemia  into  walls  of,  125-127 
Vaginal  drainage  in  intraperitoneal  abscess, 

498 
Valvulae  conniventes  of  small  intestine,  320 
Van  Hook's  method  of  uretero-ureterostomy, 

629,  630 
Vaša  recta,  323,  324 

Vascular  absorption  from  the  peritoneum,  485 
Vas  deferens,  avoidance  of  injury  to,  in  her- 
nia  operations,  31 
division   of,   in    operation   for   oblique   in- 

guinal  hemia,  37 
in  non-descended  testis,  52 
relation  of,  to  ureters,  719 
Ventral  hemia,  111 

following  appendectomj,  465 
lateral,  105 
treatment  of,  112 
varieties  of,  111,  112 
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"  Verlagerungs     Methode/'     Koeher'8,     in 

obliqae  inguinal  hemia,  17,  34-36 

Vesical  atonj  following  prostatectoinj,  713, 

714 
Vesical    calculi    complicating    prostatectomj, 
712,  713 
litholapaxy  in,  728-731 
Vesical  diverticula,  736-740.     8ee  dUo  Blad- 

der. 
Vesical  drainage,  indications  for,  717 
Vesical  neoplasms.    8ee  Tumors  of  the  blad- 

der. 
Vicious   circle,   following   gastrojejunostomj, 
155 
prevention  of,  151,  152,  153 
.  prevention  of ,  by  occlusion  of  the  p^lorus, 
159-162 
Viscera,  transposition  of,  diagnostic  rontgen- 

ographj  in,  197 
Vogel 's  operation  for  movable  kidnej,  597 
Volvulus,  bound,  428 
čase  of,  428-430 
indications  in,  428 
of  the  colon,  427 
8ymptoms  of,  428 
treatment  of ,  430,  431 
Vomiting  f ollowing  operation  for  peritonitis, 
490,  491 
postoperative,  hernia  due  to,  111 
regurgitant,    following    gastrojejunostom^, 
155 
Vulva,  fistula  communicating  with.    8ee  Bec- 

tovulvar  fistula. 
Vulvovaginal  gland,  abscess  of,  fistulsB  due  to, 
538 

Wassermann  reaction  in  stricture  of  the  rec- 

tum,  564 
Water,  absorption  of,  by  cecum  and  colon,  383 
administration  of,  following  gall-stone  op- 
crations,  262 
Water-trap  stomach,  187 
analogj  of  behavior  of,  to  inguinal  hernia, 

208,  211 
diagnostic  rontgenographj  of,  208 


Water-trap  stomach,  measurements  in,  210 
occurrenee  of,  210,  211 
sjmptoms  of,  211 
Watenng-pot  fistulse,  537 
Whisk7,  use  of,  folIowing  colonic  reconstruc- 

tion,  397 
Whitehead  operation  for  intemal  hemorrhoids, 
553,  554 
indications  for,  548 
Willard  Bartletfs  method  of  end-to-end  anas- 
tomosis,  362,  363 
of  end-to-side  anastomosis,  367 
of  lateral  anastomosis,  365,  366 
Wilms'  method  of  occlusion  of  the  p^lorus, 

161 
Witzers  method  of  gastrostom^,  184,  185 
Wohlgemuth  's  treatment  of  pancreatic  fistula, 

283,  284 
Wolfler'8    modification    of    Bassini'8    opera- 
tion for  oblique  inguinal  hernia, 
27 
Wdlfler's  method  of  anterior  gastrojejunos- 

tomy,  152-154 
Wound  infection  complicating  appendectomj, 
467 
following   operation    for    oblique    inguinal 

hernia,  36,  37,  41 
hernia  fo11owing,  111 
Wounds.    See  Injuries. 

X-ray,  value  of,  in  kidnej  stone,  602,  603 
X-ra7  apparatus,  642 

X-ray  diagnosis.     See  Bontgenographj,  diag- 
nostic. 

Voemans'  method  of  cecosigmoidostomj,  416, 

417 
Young'8  prostate  punch,  704,  705 
Young's   punch   operation   for  prostatic  ob- 

struction,  704-706 

Zone  of  Brodel,  580,  581 

of  Hyrtl,  580,  581 
Zuckerkandl  and  Tandler's  method  of  supra- 
pubic  pro8tatectomy,  690-694 
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